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vehicle. (£J) EPA osf. mpg, 36 est, highway 
mpg/* What’s more, the Brat has Front and 
On Demand Four Wheel Drive, 

ENGINEERED HIKE FEW THINGS 
ARE ENGINEERED. 

Most importantly, Ruth and the Brat 
are built to last. So if you’re the kind of 
person who appreciates quality 
workmanship, look into Ruth Gordon and 
■ ~ the new Subaru Brat. 



Few things in this world are built 
like Ruth Gordon and the new 
Subaru Brat. 

WHAT OTHER BODIES COMBINE SO 
MANY IMPRESSIVE FEATURES? 

Like Ruth, the Brat is tough. And it has 
a personality all its own. Besides all new 
styling, the Brat offers outdoor bucket seats 
and a Halo Twin Roof.” * 

GREAT PERFORMERS. _ - 
The Brat delivers the 
best gas mileage of any 
f our wh ee I dr ive 



'AVAILABLE ON Gl MODELS. 



TO STAY THAT WAY. 
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And it only costs 
ji as muon as a 
J set of radiafs. 



The new Coleman Caboose lets your quick little car 
carry like a wagon 
The Caboose 
is light lithe and 
rolls like a royce 
Just the ticket for 

your luggage 
and leisure gear 

spruces and seedlings, bncks and bocrds. or the 
antiques you can'l pass up at the auction 

You can even get an optional top that keeps 
out weather, and locks to keep out Inlruders 

And when your haul is over ine Caboose stands 
on end and "hides" against a garage wall 
fence or utility shed, 

leman Caboose, it's fun it's functional 
costs i 



radials. 

Hijjfeicapi CMiiabte cn 



C jjeman h 



AuiOMOrivi Pewters • \MCHf ta. KANSAS 



What do you do 
when the load's 
a hare too big 
for your Rabbit? 



Tate the Coleman Caboose. 
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Out there. Just you and the crew on 
whatever adventure you dream. 

Sightseeing, Exploring, Camping that remote 
beach you might only reach by water 

Go ahead and dream. Then let your Mercury' 
dealer make it possible with your own boat and 
motor For a lot less than you think. 

Mercury's been building dream machines for 
over 40 years. Innovating. Testing and re-testing. 
Perfecting the manufacture of our outboards. To 
keep them running wherever you’re running. 

The lasting value of your Mere makes it a 
solid investment, too. Backed by ayea^^^^^ 
long warranty on parts and labor: 

Honored at over 6,000 dealers Amh 
worldwide. 

Dream your adventures. ^11^53 
All the way to your Mercury fcjj 
dealer He's the one who MM 
knows how to make M M 

dreams come true. _ 



fond Ai E* WSBensi'i 
lirAi? iV^ilriia FWrjur- 
Wei® M 




LETTERS 

ID THE EDITOR 



Born-again war birds 

Your article 12 Hot , New Sports 
Places You Can Build ( page 79, Jan, 
’82) was well done with super photos. 
In the picture of the two S.E.Sa rep- 
licas, Tm flying the plane at the top. 
It took me and my son years to 
construct this historic World War [ 
fighter— and we d re proud to see it in 
PM. 

ROBERT F ZIL1NSKY 
H I NSDA LE. 1 LL, 

I especially enjoyed the part on 
scaled -down military replicas- l flew 
the real P-51D fighter in World War 
II and later owned a Fairchild 24 
with the same 2G(Khp Ranger engine 
used in the replica P-51. Oddly 
enough, the Ranger had much the 
same thunderous sound as the 
mighty Rolls-Royce Merlin used in 
the full-size P-5L 

LEN MORGAN 
ARGYLE h TEX, 

A fascinating article, but, I think, 
incomplete. You didn't mention the 
Vulcan Starfire, the most intriguing 
home built aircraft I've heard about 
in recent years. 

JOSEPH: BERNIER 
DANIELSON. CONN. 

IVe agree the Yulcan Starfire is on 
intriguing coneept^so much so, in 
fact, that we reported on it a month 
earlier (see Tech Lines, pope HC t 
Dec. '$!). 

II happened like we said 

Right after burglars cleaned us out. 
I got your issue with the excellent 
feature on home security (How to 
Protect Your Home Front Thieves, 
page 110, Jan. ? 82). Your advice on 
protecting basement windows was 
something I never considered; the 
robbers did They jimmied a small 
window and had a kid climb in to 
unlock the door from inside. 

Lights around the promises are 
1 also a must, as you state, but J think 
the best protection, especially in 
remote areas, is an alarm system 
that phones the police, not one that 
just makes a noise- I think this 
would be a valuable addition to your 
article. 

DANIEL A, MARQUES 
MOUNT CLEMENS. M ECU. 

We mentioned that some systems 
can he connected to an automate 
telephone dialer, till also pointed out 



that the police in communities 

won't monitor such, a setup because of 
the high frequency of false alarms . 
The alternative is a system that 
alerts an independent security agen- 
cy, which then verifies the break-in 
and notifies the pvlice. 

Kids like PNT* play tower 

Pm enclosing a photo (below) of the 
play tower we made from your plans 
(Build PM’s Play Tower for Your 
ids, page 130, June T 81) s It was built 
for use by the children of our Trinity 




Ftt'a play tower (above), bulk by reader 
Johnson for chltdrer of his church. Below: 
Reader Hucklaberry a version with sand- 
box added to bate— a nice extra. 




United Methodist Church here in 
Tulsa. 

The tower was easy to build and 
the children enjoy it very much. We 
added a car steering wheel to the 
railing. My wife and I have always 
enjoyed doing things for others, but 
[ believe this was our greatest 
project ever. 

GEORGE JOHNSON 
TULSA. OKLA. 

I found the plans easy to follow 
and completed the tower in a few 
weekends. I added a sandbox under 
the tower platform to take advan- 
tage of the shade and keep the mess 
out of the yard. As is evident from 
the picture (above) of our three chil- 



dren, the structure seems to suit all 
ages^ 

TDM HUCKLEBERRY 
INDIANAPOLIS 

It r s good to know the tower not only 
pleases youngsters, hut also makes a 
worthwhile community project. For 
others who may be interested, photo- 
copies of the plam are available for 
fl postpaid from Popular Mechan- 
ics, Box 10H, Radio City Station 
New York, N.Y< 10101 - 

Nice, but no dream ear 

1 read with great pleasure your arti- 
cle One-of-a-Kind Dream Cars— 
Built From Scratch! (page 85, Dec. 
*81). The two three-wheelers were 
very interesting and sparked a 
childhood memory for me. In the 
early r 50s, I saw a similar vehicle in 
Mexico. I think it was made by a Ger- 
man company. Do you have any 
information on such a car? 

JOHN LAN DESS JR. 

STERLING. ALASKA 

I was so confused [ The photos of 
Ron Will's Phantom seemed to show 
two different cars* In the small inset 
picture, it has wire wheels, drum 
brakes and five body louvers. In the 
large photo, it has solid wheels, disc 
brakes and three louvers. Why the 
difference? 

STEVE L. EPP 
YUKON. OKLA. 

The car that reader Landess re- 
members from the J 50s was very like- 
ly the German-made Messerschmitt 
three-wheeler , a vehicle unfortunate* 
ly less successful than its maker * s 
notorious warplanes (see The Econo- 
my Cars America Never Bought, 
page SS, July '81 f 

Aw for Ron Will's Phantom . the 
small photo showed a scale model of 
the car, slightly different from the 
full-size version, bat basically the 
same design. 

Want a PM plans catalog? 

I p d like to find out how to get a copy 
of your guide to PM plana. IVe heard 
it's great. 

DON VALLEY 

turners falls, mass. 

It's entitled Plans and Ideas Cata- 
log and is available for Si postpaid 
from Popular Mechanics, Box 101 A, 
Radio City Station . New York, N.Y . 
wwi, wm 
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WOULDN'T IT BE WONDERFUL 
IF EVERY BIRTHDAY 
THIS MONTH 
ENDED WITH RED. 



GIVE JOHNNIE WALKER*RED 

SO SMOOTH, IT'S THE WORLD’S BEST SELLING SCOTCH 
















MONITOR 




Future rounds corner 

In last yearns Car Care Guide , we 
ran an eye-catching i I Lustration of 
the dashboard of the future {The 
Computerized Car of Tomorrow. 
page 144, May p 81). It turns out that 
technology is already overtaking 
our dreams. 

One of our main forecasts was on- 
the -road video. Our dream car fea- 
tured video screens that showed 
everything from computer- pro- 
cessed and real-time displays of the 
car's interna! workings to a rear- 
view TV — along with all the usual 
instrumentation readouts on screen 
displays. 

Now, the Zenith Corp, is making 
strides toward that dream with its 
''free-formal automotive data dis- 
play panel M (pictured below). This 
small cathode- ray tube (or TV pic- 
ture tube) is designed for dashboard 
installations. 

Since it uses no LEDs or other pre- 
planned readouts, it can be used in 
any situation fed by computers that 
have normal video output. It will dis- 
play anything— oh long as the prop- 
er video information is supplied to 
it. 

Meanwhile, another company* 
Motorola lne. s is making great pro- 
cess in mobile data terminals. The 
one shown here is structured for 



Keep on plugging 

Video monitors. CB secs, marine radios and 
many other electronic devices all have one 
thing tn common — need a special plug to 
conned coaxial cable to them, This plug is 
cslted a PL-25& and is available in an easy, 
no-sotdar version (above) from various manu- 
facturers of electrons merchandise 
First, trim Hie rubbery outer sheath carefully. 



voice-transmission, but it has the 
capability of sending digitally en- 
coded data, by radio, back and forth 
from the car and a centralized office. 
It ? s a self-contained system run by a 
microprocessor which can be used on 
existing radio-telephone frequen- 



witnout nicking Hie braid, (Tbe measurements 
that ate shown in the inset above are for the 
Radio Shack version; check ihe instructiane 
thel ere pecked with whatever plug you buy.) 
Trim the innei sheath in a similar manner, 
Then, fold back the braid so that when you 
pu9h-fil me center assembly, The brfttd doesfft 
touch rhe inner conductor. 



wouldn't be surprised to see such a 
computerized wonder (in prototype, 
anyway) before the end of next 
year, 

1 can p t wait to get one in my 
garage— though its price tag proba- 
bly will mean it p s just on loan. 




The car of The future is on He way. Zenith 
video dliptay (top) la a small cathode-ray 
tube designed for dashboard Inetalletlon, 
Th# Motorola mobile-telephone terminal 
(above) uaet a microprocessor to route 
information to and from auto by radio. 



C1€S. 

Until recently* the Federal Com- 
munications Commission (FCC) 
wouldn't allow computers to send so- 
called ASCII tones to each other 
over the air. But now, the prohibi- 
tion against on-the-air computer 
“talk” baa been lifted. 

Now that computers legally can 
“talk" to each other over the radio 
and there's equipment to receive 
and send such "talk/ 1 as well as a 
way to display the results, it's only a 
matter of time before someone puts 
all the pieces together. The main 
thing“the only thing— now lacking 
to make our dream a drivedt^away 
car is an on-board computer system 
capable of processing the amount 
and type of information needed. 
Such computers exist already, as 
anyone familiar with the home-com- 
puter market knows. Someone just 
has to make a small computer that's 
sturdy enough to take bumpy roads* 
Fill its memory with the right soft- 
ware and give it the right sensors to 
take advantage of these new video 
displays and data terminals and the 
system is complete. 

How long will ail this be? We 



Billboard nows 

Shortwave listeners recently have 
become acquainted with RTTY or 
radioteletype. Its screeching tones 
now can be decoded with inexpen- 
sive units hooked to a shortwave 
receiver. These units (such as ones 
from Microcraft) usually scroll the 
message across a one -line display 
like the Times Square news reports, 
A new book* WorW Pres* Services. 
tells where to listen to electronically 
read media, from Tasa to the AP. 
The volume is published by Univer- 
sal Electronics* 1280 Aida Dr., Reyn- 
oldsburg, Ohio 43068. It costs 58.45 
by mail, m 
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Choosing The Career You Want Is 
Part Of The Navy Adventure. 



special pay for sea duty, anti 
benefits that make Navy 
starting pay good pay for 
urn job. 

That s a h »t t < ■ offer, I lut 
tin* Navy lias I erhmcul jobs 
available — over 7 :i,Imki each 

veur. The Navv knows that 

■ ■ 

l hr ( Lit lire belongs to men anil 
women w ho have highly spe- 
cial i/cil skills, and trices you 
1 lie I r, lining rind experience 
vou [ 1 1 ■ i '< I 1 1 1 become r he hr-a 



The Navy Adventure starts 
with chousing the job skill or 
technical an a yt itt want to leant . 

I'he Navy offers training 
in fields like Klee Ironies. 
Computers and A\ iation 
Mechanics , . .over bd career 
areas in all. And ( In Na\ > has 
ex[x i rieneiti job counselors and 
an entire computer network 
designed to mutch the Navy's 
technical i rnininp to \ our 
r pin] ideations ami preferences 



Whatever ynur choice. 
Navy technical traininir offers: 
two tilings. First you'll h»\ e 
the opportunity to master 
your catvei skill usm^ the 
most modern eipJpmrnl 
around. Second, through t our 
in-sehool and on-the-job expe- 
rience. you'll j#dn a level of 
technical skill that can pay 
off for the rest of vour hie 

i 

Plus you’ll la furninjuover 
Shfida month. rifjht away, w ith 





SCIENCE WORLDWIDE 



Pitted against "The Force" 

The Princeton University physics 
department has nurtured the likes 
of Albert Emstem t as well as physi- 
cists engaged in interesting and eso- 
teric experiments in fusion energy. 



particle physics and other disci- 
plines. And now, there's 'The Force 
and the Pits.* 1 

Perhaps less sinister than its 
name implies, the Force and the Pits 
is the latest in a series of competi- 
tions pitting the ingenuity of phys- 
ics students, against odds concocted 
by professor David Harrje* This 
year, 30 budding Princeton scien- 
tists each were given a plastic bag 
filled with pieces of wood* fishing 
line, tape, rubber bands and 2 
square feet of VHuch-thick hard- 
bo ard. 

The students had to build a model 
car that operated on a flywheel pow- 
ered by a 2,000- rpm electric drill. 
The car had to stay on a 20-foot track 
with a loop-the-loop ramp almost 3 
feet in diameter. The main idea: 
Demonstrate the energy-storing ca- 
pabilities of a flywheel. 

Only two of the 30 cars competing 
were able to navigate the entire 
course. Each made the circuit twice. 
The winners were Jonathan Spear, a 
mechanical engineering m^jor, and 
Mark Sher p who is studying engi- 
neering physics. Their cars were of 
similar design, with flywheels qf 
about six inches in diameter The 
wheels were cut smoothly in the 
Jab 3 e milling and lathing shop. Pa- 
tience and white glue made it possi- 
ble to build flywheels that were 
nearly 2 inches thick. The great 



mass and ensuing high energy of the 
flywheels kept the winning cars 
from falling out of the loop — they 
attained speeds of 25 feet per sec- 
ond. 

The flywheels reached 4,000 rpm 



after a standing start in which the 
drill was inserted and then released 
from a hole in the wheel. 

Long ago, far away 

Near the end of the l®th century, a 
French astronomer named Messier 
became annoyed at a number of tiny 
white blotches that he found in his 
telescope while looking for comets. 
Ke cataloged more than 100 such 
blotches. In the next century, scien- 
tists began to understand what 
those blotches were. In 1E80, New 
York University professor Henry 
Draper helped clear up part of the 
mystery with the first photograph of 
M42, the 42nd star blotch in Mes- 
sier’s catalog, which is known popu- 
larly as the Orion Nebula, 

Some 200 astrophysicists gath- 
ered at NYU recently to celebrate 
the photograph's centennial and to 
discuss recent observations of Ori- 
on. Among the more interesting 
reports was one by Lennox Cowie of 
the Massachusetts Institute of 
Technology, who has observed one 
section of the nebula for several 
years* He now reports that there 
may have beer as many as five 
supernova explosions going off at 
half- million-year intervals in one 
part of the nebula. Cowie believes 
that the stellar-type explosions may 
herald the beginning of s new star 
system* 



Crowning glory 

Crowns of gold and platinum will 
probably grace the heads of kings 
and queens as long as royalty exists. 
Hut precious metals are getting too 
expensive to be used as foundations 
for the crowns dentists use to 
replace missing or damaged teeth. 
In addition a dental crown with a 
standard metal foundation obscures 
X-rays. 

To cut expenses, many dentists 
have taken to using baser metals, 
such as nickel. The X-ray problem 
persists, however, and the cheaper 
metals also dull the color of the con- 
ventional tooth replacements. 

Enter Harvard researchers Ralph 
Sozio and Edwin Riley. The two* who 
have collaborated on several papers, 
went to Coors Biomedical three 
years ago to ask why the company 
couldn't use space-age ceramics to 
make durable, white crowns. Such 
material also would permit the pas- 
sage of X-rays, 

After a lengthy research program* 
the Coors-Harvard team reports the 
creation of that high-tech tooth 
replacement. The ceramic crown — 
available to dental labs around the 
country since early this year— is as 




XHttya penetrate ceramic crown tfaftj, but 
metal-baaed crown (right), blocks rays. 



hard as sapphire, second only to dia- 
monds in hardness. That property h 
the result of placing highly refined 
ceramic material into a kiln, heated 
to 3<5O0 p F- IN 





To negotiate loop I left}. Invert the drill (A In Jnvet), powering the flywheel (B) and geara{C| 
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There’s only one way to play it. 



There's only one sensation 
this refreshing. Low ‘lar‘ Kool L jghts. 
The taste doesn't miss a beat, 
Kings and 100 s. 



KOOL 




LIGHTS 






Warning: Tlte Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health 



Kings. H mtj W (Ml mq fticoiirw.lQfl's, 1U n q lit' 
li.il mg. rmcutinb tr< ,j i?i cigwqt by F TC iwhfld. 



L iMi h * >V r r u 





IMPORTSSMOTORSPORTS 




Flirt 1 ! mtd-engin*, removable-foof Xt/9 has outthred all Iti iporti-cir competition. 



Survival of the fittest 

When Fiat designs a car. it stays 
designed- The Xl/9 is basically the 
same sports car now as it was when 
introduced in 1973. When I tested the 
car in Sicily in the summer of that 
year (see* The Xlf&; Fiat Has g Deal 
Vow C'an’l Refuse, page 26H, Sept. 
p 73), I had first crack at a brand-new 
design that was on its way here to 
face com petition like Porsche's mid- 
engine 914 and a whole raft of rag 
tops: MG Midgets and Triumph Spit- 
fires were £2,500; MGRs were $3,600. 
Soon after, the Triumph TR-7s came 
and went. Now, sports-car buffs face 
the p 8Gs with just one sports car, and 
it's perfect for the times: The Xl^D 
looks like it was designed yesterday. 
It’s n smoother wedge now at 156-3 




High In the mountain! of 5 felly. In the turn- 
mar of 7a, l parked and photographed the 
now Flit xi >9. * u ports at for the lot. 



inches overall than it was at its orig- 
inal 151 inches (bumper standards, 
you know). The Xl/9 gets an impec- 
cable finish by Bertone. and the cus- 
tom wheels cap off a handsome pro- 
file. Under the hood, rather, in the 
midships engine compartment, the 
in-line Four now displaces 1.500 cc 
(up from original 1,290) and is fuel 
injected for a power output of 75 hp 
at 5^500 rpim A five-speed transmis- 



sion is another bonus. An '82 is 
$11,000, just three times its original 
price. However, now the Xb& is a 
very smooth and sophisticated 
sports car— and one that has stay- 
ing power. 

Real family car 




Audi project car: successor to the 5000. 

Audi's project car is a four-door 
technological exercise, It's aerody- 
namic ally smooth, lightweight de- 
signed for unique and efficient as- 
sembly methods, and safe. Con- 
trolled deformation (see The Crash 
Crunch That Could Save Four Life, 
page 107, Nov. *77) is refined in the 
project car, and. wisely, belts and 
knee bolsters are used along with air 
bags. The rear seats three adults, 
but when the center section as 
unfolded it forms an integral child 
seat. Audi's project car isn't in pren 




duction yet. but, remember* every 
car that is comes with a set of belts. 
With the odds so great that some day 
you're going to take a good hit in 
your car, it pussies me that so many 
people who are not otherwise reck- 
less in their behavior persist in driv- 
ing without buckling up, Can you 
explain it? 

Kinky design 

It used to be that only French auto- 
makers designed wheel wells that 




this Is rssr at a French car, right? Wrong! 



aren't wheel wells at all. Just look at 

this one. Must be a Citroen or 

Renault, right? Actually it's the rear 
of Volkswagen's new Polo, which is 
sold in Europe. We'll be seeing this 
truncation here soon: It's also used 
by Honda for its new City, 

GM s revenge 

Detroit’s got two import killers loose 
with the Chevy Camaro and Pontiac 
Firebird. After burning up a few 
hundred miles of road in a silver Z2S f 
I can alert all the big-buck, fiashy- 
car importers that they've got some 
formidable competition. A sum total 
of $12,000 will get you one exotic, 
high-tech car. The new Camara/ 
Firebird design is an accomplish- 
ment that should make any wealthy, 
prospective "exoticar" buyer think 
twice before putting a deposit on n 
$25 ,000 De Lore an, a $65*000 Ferrari 
Mondial* even a $100,00(^plU3 Aston 
Martin. He won't get an exclusive* 
limited -production marque, but will 
he ever get a Yankee Doodle dandy 
of a machine. M 




BY BILL 
HARTFORD 
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THE HUM EXTRA UK 



Alt FUR. 

50% EXTRA IK. 
0% EXTRA MONEY 




It seems like everything costs mote 
these days. 

Especially anything to do with cars. 

So you’ll be glad to learn that Fram 
has something that, comparatively 
sjjeakmg, actually costs less. 

Our Extra Life ail’ filter. 

ft lasts extra long because it's built 
with two filters. 

One traps huge particles of dirt. The 
other one holds smaller panicles. 

They do a terrific job of teamwork. 

So much so that the Fram Extra Life 
holds 50% more dirt and lasts 50 % longer 
than our single-stage filter,* 

And best of all, it doesn't cast a cent 
more. 

So put a little extra life in your car 
with the Fram Extra Life. 

And put a little extra money in your 
pocket. ■ r I 



Auiuirte 



/ / 




f VJi 1 






If 








#6748 



#7029 #6910 

OIXI THE ROAD 



#Bsn 
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TRACTOR 
RtLPAlR MANUAL 



QUAKER STATE SAVES YOU 
DIM GREAT RERAIR MAIVUALS 
$1 QUAKER STATE 



FREE! 



with each Dookyou order you'll receive 2 or 3 si 
coupons good toward the purchase of Quaker State 
quality motor oils, Buv 3 books and you'll not only save up to $9, you ll 
also receive up to 9 si Quaker state coupons. That could be like get- 
ting 9 quarts of motor oil at no extra cost. And the coupons 
are valid for the purchase of all four Quaker State quality 
Oils -Sterling, Deluxe. Super Slend and HD 



GUARANTY! 

This offer is risk-free lake your pick of Quaker State's big 
car care Book Offer Examine and use vour books for 30 days 
if not completely satisfied, return them for a full purchase 
price refund But keep the valuable $1 coupons with 
Quaker States compliments. 



Car care costs are climbing every year, you can save 
a substantial part of maintenance costs by doing the 
service yourself. 

Thats why Quaker state is making 
those books available. Because 
our only business is car care - 
keeping your car stayin' on the 
road. Maybe you can t afford to pay 
for service any longer Butyou can t 
afford not getting service done some- 
how This Quaker state offer is the way 
Take advantage of it today Every book is a gem of 
clarity loaded with precise illustrations and detailed, 









wr / step-by-step lnstmc- 
VJMF / tions that make repair 
(®j^ / Jobs simple. Ana, 

/ remember with each 
W / book ordered, you get si 

/ coupons good at pamcipat- 

/ Ing retailers towards the pun 
► chase of any Quaker State 

Motor Oil, one of your first jobs 
will be an oil change. And Quaker 
State Motor Oils, refined From 
Pennsylvania Grade Dude Oil, meet 
or exceed the lubrication require- 
ments of any automobile engine, send 
for your books today. And keep stayin’ 
on the road with Americas duality 
motor oil. lake 30 days to decide you're 
satisfied. Pull refund If you're not. 



Comes with 2 51 
coupons, 



WITH EVERY 



r BOOK IN THIS 

croup, m 

Special energy w 
savings supplement \ 



Created Cy world* largest pusher of au tomottve 
information. Every took on tftese pages wa$ written 
and edited py the m-npuse staff o r cnuion Book 
Company Radnor. Pa For do'lt'vourseifers.cniiton 
provides die worlds most auitioritadve and- deoen’ 
dabie single bounce of automotive Information 



#6936 



#6830 



#6935 

887 y if ^ 



#7135 



#6942 



SPECIAL 

(When you order at 
least one other book.) 

0NLY*a 9S _ 

59,95 

value. $•*£* I " 1 



«Y|-0O 



#6735 

- - - ■ ■- 'Ytj 



#6841 



#6842 



#7027 



QUAKER STATE 
INFORMATION CENTER 

PO 00X2101 GRAND CENTRAL F?0 
NEW VQRK NEW YORK 10153 

Yes. I wauirt like the bouki&i mdieared n s m the 
spacers i oeio* unclose S plus Ji each lor 
shipping. and handling lo make the sum d $ 
i Check or money outer, or credit can] « only please ■ 
it nol satished i can return ail the coc*slo (he atme 
address lor a lull purchase round Ml i can keep 
lire li coupons 



#6542 



#6913 
BSSa“ ^ 



#5796 

BffSSjir 

t9T3l* 

l&GO 



#6837 



City 

ilnCpn#}* 5 5 00 
I^C*gC bl ^Ovdkirraj | 
tew ¥SikCiF|«&lbnH 

te* Sits it&jpin m; I' iS utts la 

Ou** $l|i bmAnHsi &.* 3&*? 
mjm 4 6 -re ^ ijt jteiP-i 

titpipnV^ | 

Of VMWSKPt M irm I 



#6962 #6980 #6960 #7036 

WITH QUAKER STATE 



up to eo°i 

PLUS GET 





One hand operated 



STAPLE GUNS 



For the^ft 

Home 

Handyman 



For the 

Handy 

Homemaker 



Arrow Fastener Company , Inc 

;n toy hi 1 1 Stic el Saddle Brook H 1 B7E62 



S tuffing an car of corn into a car's fuel 
tank really won't do much for per- 
form & ne? t of course. But IVs u graphic 
w ay of illustrating one source of alco- 
hol. the alternate fuel PM f s Robin Nel- 
son used in the recent Future Fuels 
Challenge Ra ly. Despite such playful 
diversions— this one on the Living His- 
tory Farm near Des Moines— alcohol 
carried Robin coast-to^aasL His story 
of the unusual event begins on page S 9 h 



ah p ei ip gsc profes- 
sion^ i>liEflp gun *itn 
pc^rtiil hand compres- 
sion staple crnvino acin>n 
roi i 00? h i*jvy ctuiv fous 
\Kt Lnsialliirg ceihng 
life, insuialmn *tiaih 
efslrappihg vapor 
ners elc 



Robin Nelson with e nolle fuel 



Do your eye* glare over at the mention of microcomputers? 1 f so h you're 
not alone. 

When we meet groups of PM readers, virtually all describe their 
recent do-it-yourself projects on anexpert-to-expert level. They speak 
casually of adding a wing to a home t wiring a house, replacing plumb- 
ing and (to one certain point) maintaining a car. It's when those "black 
boxes'' in today's cars are mentioned that the frustrations come out. 
What can you do with them when they don't work? 

Help has arrived. In this issue, PM's Mort; Schultz explains the Ford 
Motor Co. Microcomputer Control Unit (page 53), His article is the first 
in a Saturday Mechanic series designed to help you understand and 
work with modem engine controls, Mort says a microcomputer is eas- 
ier stuff that 1 , the first electronic ignition was. So there'* a begin- 
ning. P*t 



tipvtates 
lmi Uly 
P t0 Voir 
JC-fftf Cyan 



Of course, its rfgueert 
these day s toglvs ■ T-shirt. 
So trust's what wo did 
(right) to observe Publisher 
Qan Coleman's 251h year 
with PM. And we gave him a 
full-scale party, as well. 
Bulls ■ record: 25 years 
wttti one magazine! The 
shirt may not ft t film, but 
the slogan does- Watch 
this specs: W# rs planning 
a 50th for film in 2007 r 



bgfttwtigni electric ssaple 
gun Thai wn rics. do sia ndas d 
household cuprenl £i&y- 
squeere trigger Iasi oper- 
ation makes it tireless lor 
women io use as well as 
mrm 



Manual ot eioclnc . Arte w Staple Guns make 
fasl. efforifess work ol those do’it-yoytseil home 
iix-up projects' Easy one hflftd operation leaves 
tatfwr hand Iree lo hold, stretch and control ma- 
larial tor I hat professional finishing (ouch 
whether you're a home handyman insulating an 
artic or a handy hcnmieiTiafoer covering a vatenee 
Both models use Arrow No T-50 staples in 6 
Sires 14 516 3 6 1/2\ 9 T6 and CeiltiMs. 

Av&ilabia a f aiffeadtng Hardware. Heme Center 
£ Discount D&partment Stor&$ ev&rywti&re 
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Now NRI takes you inside the 
new TRS-80 Model III microcomputer 
to train you at home as the 
new breed otcomnuter specialist! 



NRI teams up with Radio Shack 
advanced technology to teach 
you how to use, program and 
service state-of-the-art 
microcomputers... 

It's no longer enough to be 
just a programmer or a technician 
With microcomputers moving 
into the fabric of our lives (over 
250,000 of the TRS-80 1 ’ 1 alone have 
been sold), interdisciplinary skills 
are demanded. And NRI can prepare 
you with the first course of its kind, 
covering the complete world of the 
microcomputer. 

Learn At Home 
in Your Spare Time 
With NRI training, the program- 
mer gains practical knowledge of hard- 
ware, enabling him to design simpler 



TtBlnlBK includes Itc* TlS-80 Model III JltiffO- 
(fHupufr r, 6- function LCD Bwlufiafl an fU meter. 
And the SHI Distmerj lob vilh hundreds at 
letf* and t ipeHrarntA . 

iTO-fki I-, a ir>3r™k efihc ftako-liiKk JMwwurf lairiy Cnrp : 



more effective programs. And. with ad- 
vanced programming skills, the techni- 
cian can test and debug systems quickly 
and easily. 

Only NRI gives you both kinds of 
[raining with the convenience of home 
study No classroom pressures, no night 
school, no gasoline wasted. You team 
at your convenience, at your own pace. 
Yet you're always backed by the NRI 
staff and vour instructor, answering 
questions, giving you guidance, and 
available for special help if you need it. 

You Get Your Own Computer 
to Learn On and Keep 
NRI training is hands-on train- 
ing, with practical experiments and 
demonstrations as the very foundation 
of your knowledge You don’t just pro- 
gram your computer, you go inside 
it . . .watch how circuits interact. . , inter- 
face with other systems. . gain a real 
insight into its nature. 

You also work with an advanced 
liquid crystal display hand-held multi- 
meter and the NRI Discovery Lab, per- 
forming over 60 separate experiments, 
You learn troubleshooting procedures 



and gain greater understanding of tire 
information. Both microcomputer and 
equipment come as part of your training 
for you to use and keep. 

Send for Free Catalog. .. 

No Salesman Mil Call 
Get all the details on this exciting 
course in NRI s free, 100-page catalog. 

It shows all equipment, lesson outlines, 
and feds on other electronics courses 
such as Complete Communications with 
CB, TV /Audio and Video, Digital Elec- 
tronics, and more. Send today, no 
salesman will ever bother you. Keep up 
with the latest technology as you leant 
on the latest model of the world's most 
poputar computer. If card has been used, 
write to: 

NRI Schools 

McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
Washington, D C 20016. 

Well train you for the good jobs! 



■i 
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DETROIT 
LISTENING POST 



Olds 93 for 84 

Currently scheduled for H IntroducfioFi, ihli front -dr ive Olds C-car will replace the 
rear-drive 98. The mechanicals will come from the X- and C-cor lines with the VS and 
tour-speed automate overdrive tr an sax la as standard powertrain. A diesel engine will 
likely be available as An option. By 19B5, this may be the biggest car GM will make. 
Though it will seal: six, It will be 2 fed shorter than current B- bodies (Impale dess). 




AMC/Renault Alliance 

Lastest rumor-mill word on the 
name of A MCt Renault's '83 front- 
wheel-drive subcompact, about 
ready to enter production in Keno- 
sha, Wis,, has it called Renault Alli- 
ance, Seems to me it should be an 
AMC, not a Renault, to capitalize on 
M Buy American* 1 patriotism in the 
heartland, with a French-sounding 
model name to indicate its high’ 
quality European origins. Some- 
thing like AMC Vitesse (an old Tri- 
umph name), perhaps. Still, Alli- 
ance, in honor of the two companies' 
happy partnership, ain’t all bad, 

Yeull recall that the car is an 
Americanized version of the Euro 
pean Renault 9* already proving 
very popular over there by breaking 
all previous Renault sales records, 

'84 Jeep XJ 

The next major product news from 
AMC is an all-new compact eerlee of 
4wd Jeeps, code named "XJ/ P Look’ 
ing and functioning much like high- 
ly contemporary, downsized Chero- 
keefi and Wagoneers, these are pow- 
ered by the company's new 2^5-liter 
Four, with a 2n8diter V6 (purchased 
from Chevrolet) an available op- 
tion- 

A viscous part-time 4wd similar to 
the Eagle’s system, with in-cab, 
front-axle disconnect* is standard 
(two-speed transfer case optional), 
mated to a choice of four- or five- 
speed automatic transmissions. The 
base Four promises EPA ratings in 
the neighborhood of 25 mpg city, 30 
highway, and optional diesel power 
will be a later addition for still better 
economy and range. 

Overall length is a tidy 165.3 
inches, wheelbase 101.1 inches and 
base curb weight less than 2,800 
pounds; yet maximum payload is 
1,150 pounds, GVW 4,300 pounds and 
towing capacity 3,500 pounds (Class 
If). Though it’s 21 inches shorter, 6 
inches narrower* 4 inches lower and 
about 1*000 pounds lighter than 
today’s Cherokee, there's comfort- 
able five-pas sengor room with 93 
percent of the Cherokee's interior 
volume retained. 

Interesting features include a 
unique four-link front suspension 
for good on-road and off road ride 
and durability, along with low over- 
all height and surprisingly high 
ground clearance, both statically 
and dynamically* A complete box- 
section frame is integral with, and 



welded to, the tmderbody and the 
rear axle. 

TheXJ, available in two- and four- 
door and both sporty and family- 
type variations, will probably re* 
place the Cherokee (but not the Wag- 
oneer) about a year from now as an 
’34 model, and it may inherit the 
Cherokee name, as well. AMC says it 
has "maximum derivative capabili- 
ty/- meaning pickup and even open 
convertible vers ons may be added 
later. It will be sold worldwide 
through partner Renault. 

Judging by models and prototypes 
weVe seen and sat in, it’s handsome, 
modern and trimly efficient in ap’ 
pear a nee — a practical car/ wagon/ 
4wd compromise— yet it maintains 
the traditional rugged Jeep charac- 
ter. Seems like a sure winner to us. 

GM engine plans 

General Motors engineers are devel- 
oping a new type of electronic fuel 
injection, halfway between its cur- 
rent single-point TB I (throttle body 
injection) and the more expensive 
multipoint TBh with two or more 
injector nozzles in a single throttle 
body. The goal is better fuel distribu- 
tion for larger V6 and V8 engines 



than can be achieved with single- 
point TBI. It*s intended for future 
fwd C^body luxury cars, but may see 
its first use in next year’s all-new 
Corvette, 

The General's also rethinking its 
lo w-eompre ss ion-only engine policy* 
instituted a decade ago in anticipa- 
tion of catalytic converters, which 
are quickly fouled and rendered use’ 
less by leaded fuels. Until recently, 
most unleaded gas was low octane, 
requiring low-compression engines; 
but recent availability, and projec- 
tions of widespread future availabil- 
ity of higher-octane premium urn 

fpleass turfi Id pape 24 J 
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GET UP TO *9.50 BACK 

ON MOTORCRAFT PRODUCTS, AND A CHANCE TO 
WIN A NEW CAR TO USE THEM IN. 



Mow qcl up In <i lokrl ol frd. S(J in roll 11 ids on Itic Spin I .n lion lnmn nl.irs niqil.il 
sjvifk pluqs. luiH' up Mis. ,|ji lifU'ts, oil 111 LmvoMi n ks. 

U I .oil. .nut W'ilV sols. KellUld ,iml swerpslukrs OfU I qood 

Ami [o qrl i.'vrn moir. entei mn Win I hi' I hioiiqli May 3 1, IdHi. [xdnils avail. il>U t ion i 
Wop Id" Sweepstakes (ii.ind prl^t is a I * ii U yi ‘lit pailit ipaMnq Motor* Kill retniki Mo 

lord t.siod. plus n (tip lot Iwo |o a qanu’ nl pure hast' is necessary to tiller Hie 

I In Hi World Seiks. .md ‘t-fS.oOOtasli Oiwhi sweepstakes. 

| I H il|li,|l(! .| I | Hll| hi I |ll I '.liL 1 | IS l.ikt ■ 1 Jill 1 . ! • • < 1 1 ■. '■* i -il i 

si II .nli In vs i 1 1 st ,ii him 1 1 r m- liHpi. mIii i Mini i» ippi 1 
1 1 1 Wm On W-.iliP . (isi.d -s I ip IWt JU 1 1 - i 

I'! Hi' « , iYlll Si i 1 1 1 ii i ,h I ml. Pm 

I I Ill'll I h I I ■ I I 1.11 I I i U h I | I I . I h _ I 

“ 1 1- i ■■ jisl .i k+-^ i s hull! hi Wlvi imml' .mi I nhi i< | ■! i "ti *i i 
il i > I 1 1 4 I in- liili II |1 1 s I In 1 v ■ .Lk fill Lip IN 1 1 1 1 ■ I F • • 

I id* P I 1 1 tl Ji % PiNiS-Mn Li i i in i| |jy PI|ki , lilj|||'LF M il ^ 

I I IK* 



one ol out olhri wmld ol prizes. 
A thus - i i - 3 v. . ill i xpi'iist* p.iiil tiip 
1 1 ii two to I In HJHi Win Ids liiii 
in Knoxville plus 
t ,ish I Ik u;s luxury liniidf i.ifled 





"I never knew 







If you’re still drinking 
Canadian and soda . . 



it’s because 
you haven’t tasted 
gold mm and soda 



That’s the reaction thais made 
Puerto Rican gold rum one of the 
most popular and fastest growing li- 
quors in America today 
Either on the rocks, or with a dash 
of soda or your favorite m ixer, gold 
rum is a smooth alternative to blends, 
bourbons, Canadians— even scotch. 

Try the delicious gold rums of 
Puerto Rico The first sip will amaze 
you. The second will convert you 



Make sure the rum is fmni 
Puerto Rico. 

Great rum has been made in 
Puerto Rico for almost five centuries. 
Our specialized skills and dedication 
result in rums of exceptional dryness 
and purity No wonder over 
36 % of the rum sold in this 
country is Puerto Rican. 




Forlwe- Rums-Dl Rcc w&pm. *riin Pi^tifi fttcan fiumk 

Dec* PH-t i?90 Awi^flueonhe Nt N IQKH ci96t nl Pueno Rko 
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Garage-door safety block 




tflngs toil, swung mie path ot trawl, 
stop* accidental closing ot this door. 




DOOR 



TflACK 



POOR ^HEN STOP 
l& IN PCSSTIQISr 



A" MSNGF FASTENED 
TO DOOR FRAME 

COP 3f2£ TO SUIT! 
wood BLOCK 
MGR STOP 

WHEN NOT USED 
WOOD SLOCK SWINGE 
OUT OF WAV 



This safety device prevents an 
overhead garage door from clos- 
ing accidentally, It's a safety 
block made of a door hinge and a 
block of wood, slightly longer and 
wider than the hinge, and thick 
enough to fit in the door track. 
Screw the wood block to one hinge 
plate. Mount the other plate to 
the garage-door frame, so the 
door clears the block when it’s 
swung out of the way. 

■ — Robert J. S ji<*h n 



Inner-tube aid 

A scrap of old inner tube is a great 
aid in wood assembly. When I join 
two wood pieces with finishing 
nails t 1 lay the scrap inner tube 
directly over the joint and nail 
through it. If I miss the nail, the 
inner tube absorbs the impact 
and prevents hammer marks on 
the finished workpiece. 

— Howard E- Moody 
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NEXT MONTH IN PM 



■ Machine-age fitness equip- 
ment — what’s best and how 
it works. 

m And shape up your car with 
PM's annual Car Cara Guide. 

m Ultralight planes from plans 
and kits. 

a How technology Is Improving 
wine. Plus, wine accessories 
you can build. 
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CHANGING ADDRESS? 

II you'rs planning !d move, pteaM let us Know at 
3east eigtit wsa*i> beiore ehanfiing. your Kkfiroes. 
Attach curren; address label and tifll n your name 

and your A*w (Hfdres* Th±* will serve In inaura 

prompt urv?o« on your subscription 
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No Fade 
Performance 



No foaming 
No aeration 

Keeps you glued to the road 
in Gas-a-just ShocK Absorb* 
@fs. nitrogen gas and ail- 
weather figid are separated 
by a spec i ai pat e nted di vtd er 
piston to keep fluid under 
constant high pressure, pre- 
venting foaming and fade 




Recommended hy 

Bobby tiitser 



lf= YOU DEMAND PEHFORMANCE. GET 



G 



as-a-just 

Shock Absorbers 

AS MODERN AS TOMORROW 



Vk IT IS Corporation of America 
207 Eisenhower Lane South 
Lombard, IL 60148 
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DETROIT LISTENING POST 

I'Cprcftnt/ed ft am Putt 20} 

leaded have the technical folks 
thinking in terms of compression 
ratios as high as 10 to 1. Combined 
with electronic knock sensors and 
spark-timing control, this would 
lead to better performance — almost 
like the good old days— and im- 
proved economy- 

Divisional doings 

One thing that never changes at 
GM, and a major reason why the 
company is bo 9trong a is intense 



intramural competition. Each car 
division has its riche, but each also 
competes as strongly against the 
others as it does against the rest of 
the world. Examples: 

Cadillac is thinking seriously of 
developing some new products even 
smaller than its J- body Cimarron — - 
like a four-passenger luxury mini, 
and even a two-seat sports ear. 

Buick, about U introduce a limit- 
ed-production Riviera convertible, 
is also evaluating a Mercedes 
3BQS EC-like sports ear. A re-empha- 
sis on turbocharging is also part of 
the Buick game plan T including at 



least one fuel -injected tuxbocar by 
the '84 model year- 

Pontiac is hard at work on limited- 
production performance versions of 
its J2000 (J -car) hatchback, complete 
with a Bosch-injected, overhead- 
cam LSditer Four, five-speed trans- 
mission, high-performance tires on 
14-inch wheels and a Trans- Am WS0- 
style handling suspension package. 
A similar treatment for the larger 
6000 (A-car) is rumored to be on tap. 

Chevrolet is planning a Cavalier 
(J-car) convertible and looking at a 
ragtop version of its all-new d S3 Cor- 
vette, which comes Standard with a 
removable tnrga top, for possible 
mid-'E4 introduction. Happy days 
may be here again! 

Ford futures 

Ford president Donald E. Petersen 
promises no less than 10 new vehi- 
cles and six new engines {counting 
the '82s) in a 30-month period, "a 
parade of efficient, technically ad- 
vanced, high-quality products that 
will be dramatically different in 
appearance and styling from any- 
thing we + ve ever seen before^ Aero- 
dynamic shapes will result in clear 
product differentiation. And better 
performance will put fun back into 
driving/' he told a recent Detroit 
Economic Club meeting. 

"I am convinced,' 1 Petersen added, 
"that, if all of us involved — both 
management and workers— strive 
together to recapture the 'can-do 1 
and cooperative heritage of our past, 
we Americans can make better cars 
than anyone else in the world. And 
we're going to prove just that." 

One big reason for such bubbly 
optimism is the fwd '84 "Topaz" 
series (the Ford version will be 
called Tempo) being readied to re- 
place Ford's Fairmont and Mercu- 
ry's Zephyr a year from now. These 
are clean, smooth, Euro-Btyle se- 
dans on a stretched (99, Scinch wheel- 
base) Eacort/Lynx platform with 
overall lengths of about 170 inches 
and base curb weights in the 2,200- 
pound range. An updated 2.3 liter 
Four, mounted transversely, pro- 
vides the power, and in a special per- 
formance-coupe version it Bports 
electronic fuel injection and drives 
through a five-speed transaxle. 

Also on Ford's agenda are high- 
performance, five-speedp fuel-in- 
jected versions of the EXP/LN7 two- 
seaters for late '82; a similar pack- 
age for the facelifted F R3 Mustang/ 
Capri; upgraded instrument panel 
and interiors for the p 84 Escort/ 
Lynx, and (maybe) a L24iter, 40- 
mpg, three-cylinder minicar (from 
Japanese partner Toyo Kogyo) for 
mid-'84. WeTl believe that last one 
when we see it, m 



NO MORE WATER BILLS! 

WATER FROM 
YOUR OWN WELL 

Save Hundreds of Dollars 

Did you know that vmst [juanEiti^ of fresh water lie beneath the surface of the 
earth nhnoat everywhere? Pure, sparkling clear water untouched by diemiealfl nr 
pollute Tits — water just waiting to be used — in the country, La the suburbs, in the 
city! 

For years the only practical way to tap this wonderful wop ply of free water was to 
hire a commercial driller. That coste a lot of money. 

Bui now you can drill your own water well and nave hundreds of dollars. 

It's true] With the remarkable HYDRA- DR ILL you can drill your own water well. 
Thou Bands of people in all bO states have already drilled HYDRA-DRILL water 
wells. The HYDR A -DRILL is amazingly uncomplicated and simple to opera tel 

Just imagine having all the pure fresh water you want today, tomorrow, foteVarT 
FREE INFORMATION! 

We've put together a big package ol information that telle how yon can drill 
, ^ — — - a water web in your backyard and gel all the 

water you'll ever need. There's no charge, no 
obligation. Write or call toda y] 

DtepHoch Wffl Co , Opelika, Alabama 30302 



CALL TOLL-FREE 

(800) 821-2280 

(Aik for Extension 289} 

CULJUfTriMI IHCUIMND E1UDAY1 
HKCLtf COUPON UD MAIL TODAY ■ 

(■0BEBRDOk 

269 Antforton Road 
Opnlikn, Alabama 36902 

Ple+fcr pi*! I r«yt ipw IfilormttumkiE immod^klrLy 
. E ucidr! nr J there ii no atiLi^iL n-jn 



Pr.nL Nimi 



VdfSrejp 



Cky Swu ftp 

iMfl ttapHrxk C-i 




VISITORS WELCOME! 
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Versatik new 
double-duty guns 



by A ngus Laid law 

^Fcday, a one-gun man may own 

I more versatility than the proud 
possessor of a whole battery of fire- 
arms a few years back- One pun can 
be adapted to do tasks that took two 
or more specialised puns to accom- 
plish in the past, For legal and prac- 
tical reasons . the adapt able s and 
combination guns are catching on in 
America as never before. 

What's more, there are numerous 
newer and better choices now for the 
practical sportsman, as welt us the 
dedicated marksman and gun en- 
thusiast, These are rifles, shotguns* 
handguns and specialisied ammuni- 
tion designed to alter the capability 
of what were once one-job weapons. 
Shotguns can become "rifles/ 1 cali- 
bers and barrels can be switched, 
rim fire cartridges can be fitted in 
eenterfire chambers- A target gun 
can be switched for hunting or 
home -protection. 

The combination rifte/shotgun is 
the oldest — and also newest — of this 





Rlfla and shotgun eJi In one, the Savage Model 24 ovwunder, end guns like it, can Are e 
-22, .222 or .30-30 from the lop barrel and a .410 or 20 -gauge shots hell below. 



versatile crew. Oldest* because the 
idea of combining the precision of 
the rifle with the versatility and just 
plain usefulness of the shotgun goes 
back to wheel-lock days. Newest, be- 
cause Americans are coming to see 
what Europeans have known for 
generations — that one high-quality 
piece is better* and less of a legal 
hassle* than two lesser guns. 
Typically* American combination 
guns have been less fancy and far 
leas expensive than their foreign 
counterparts. An example is our 
Savage 24 Series. Starting out in the 
late 'oOs as a simple and inexpensive 
double-barreled over/under with a 
.22 rifle barrel on top and a .410 shot- 
gun underneath, this Series is now 
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one of the company's most success- 
ful and imitated lines. 

Those multipurpose guns have 
branched out into a line including a 
short version that comes with a com- 
pact carrying case, takes down into 
separate barrels and stock, and ia 
called the Camper's Companion. 
Then there are several high and lew 
lines of .22 long-rifle and .22 mag* 
mam rimfires over 20-gauge, as well 
as ,410 shotgun fc&rreig* and a bur- 
geoning series of centerfi re rifle bar- 
rels over a 20-gauge shotgun. 

These are now offered m ,222. .223, 
.22 Hornet, -30-30 and ,357 magnum 
pistol calibers (.38 special can be 
used) over the 2ti-gauge. Prices re- 
main under £200 for any of these. 



making them bargains as well. 
Where legal, what finer turkey gun 
can be imagined to bring in a wild 
gobbler for Thanksgiving? 

New gauge adapter 

Making these superversatiie com- 
binations even more useful is a 
Four-Tenner gauge adapter that r s 
inserted in a 20-gauge barrel to Are 
light -recoiling, inexpensive .410 
shells. These adapters are also avail* 
able to lit 20-* 16- or 12-gauge shot* 
guns. 

Moving up the scale* the recently 
introduced Valmet 412 Double Rifle 
from Finland can be purchased with 
extra shotgun barrels. The gimmick 
that keeps the price down to £999 Ca 
pair of shotgun barrels adds £344; an 
extra pair combining a rifle and 
shotgun barrel P £379) is that this 
double, like the Savage 24. is an 
overhjnder. What's more* screw ad- 
justments make it possible for both 
rifle barrels to zero in on the same 
point. 

This objective has kept the fine 
European double side-by-side rifles 
in the custom category, with prices 
ranging to £10,000 and beyond. To 
regulate these guns to shoot the 
same target with each barrel, skilled 





Heavy-duty muffler nowat 
a lightweight 
price! 



Replace your noisy worn- 
out mgflHer with a quiet, 
tong-lasting MaremonE 
Defender. And do it now, 
^hiie its on sale 1 

Defender is. a heavy-duty 
muffler And it's buiK to last, 
because rts made of alloy- 
coated steel, with doubte- 
wrapped body and welded 
internal components. 

Buy now and save Sale 
ends May Z % 1302 
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ycur IVaramDn! 
supplier far alE ytiur 
Gjll&ust s-vston-l 
n^eds. including 
celsiytic converters. 
Look Por us m [he 
ydlaw pages under 
mufflers 
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Dan Wesson continues to add spe- 
cial barrels to ita interchangeable - 
barrel revolvers, which are now 
offered in ,22, M, .357 magnum and 
.44 magnum versions. With the 2- 
inch barrel or other shorties, these 
revolvers can be effective defensive 
weapons. With the longer (b, 1Q-, and 
Up to IB-incherS, plus 0 V£X$it£ grips, 
the same pistol becomes a competi- 
tive target, hunting or silhouette 
pistol capable of knocking over 50- 
pound steel ram targets at 200 
meters. 

The Other way a nymber of revolv- 
ers achieve versatility is by having 
two or more interchangeable cylin- 
ders, The most common of these is 
the .22 long rifle and .22 magnum 
combo, although .SB special and .367/ 
9 mm Luger, .45 long Colt and .45 
auto and other same -bore- si^e com- 
bos are offered by a number of 
firms. 

Most recently. Charter Arms has 
introduced a handgun version of its 
AR-7 Explorer .22 rim fire, semiauto- 
matic survival rifle designed first 
for the U,S. Air Force, This Explorer 
II pistol offers a number of inter- 
changeable barrels, now in anticor- 
rosion finish, for pi in king, target 
shooting and defense. Ohn's Win- 
chester group is also importing qu ah 
fFteas* fum to pfrfitf 



craftsmen must solder and re solder 
the barrels while moving adjust- 
ment wedges. 

And double rifles* rifle/shotgun 
combos and reduced-gauge T shot- 
gun-barrel inserts are not the only 
options for sporting firearms. Hand- 
guns are also taking on new talents. 
With ever more paperwork required 
to purchase a handgun, the incen- 
tive here is both financial and legal. 
The idea of buying one gun that can 
double or triple as a target pistol, 
hunting piece and defensive weapon 
has increasing appeal. 

Versatile single* shooters 

Most versatile are the single-shot 
models. With these, a simple change 
of barrels provides an incredible 
range of calibers, from .17 Reming- 
ton to ,44 magnum and beyond. Way 
beyond Includes everything from 
shortened wildcat rifle cartridges to 
full -power .45-703, and even under- 
loaded .458 Winchester magnum ri- 
fle cartridges. Most owners include a 
.22 rim fire barrel, plus one or more 
centerfires for the new sport of 
metallic silhouette shooting. 

Top gun in this fast-growing field 
has to be the Thompson Center Con- 
tender break-action single-shot. The 
Merrill Sportsman is also coming up 
fast. 
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NEW SEE-THROUGH FUEL FILTER 



Don't let its size 
tool you Aluel 
tiller doesn't hove 
to be big and clumsy so be elec- 
tive The tael is. this little unit com- 
bines a major new breaklh rough 
in filter technology with a gen- 
erous helping oi common sense 
The result is an automotive tuel 
tiller with some big advantages 
Hie little extras tn today’s fuel 
eon cause some big problems. 

At the boiiom a! almost every 
fuel storage tank, you'll find an 
ugly mi xi u re of dir! and gritty 
sediment And u gets stirred up 
every time the tank is tilled 
Fi Ural ion screens which a re 
built into every gas pump canT 
remove it all So even if your 
service stal ton is carelu ! t hey 
can give you a toad of dirty gas 
In smalt amounts, dirt can wreak 
havoc wit h you rears carbu retor 
Rust particles and grit can stop 



SUPER-POLISHES FUEL 



check balls and needle valves 
irom seating properly Tiny jets 
can dog And metering rods 
can stick II all adds up to poor 
periormance and rotten mileage 
A realty dirt/ toad ot gasoline 
oa n even stopyourcarenurety 
by plugging up the fuel filter (If 
it hasn't happened to you it's 
probably happened to some- 
one you know ) 

Move than fust good looks- 

The ProFuel is an in-line tuel 
filter which you can install in 
less than live minutes If your 
ca r a Iready has a mn - 1 me 
filter. you can replace it once- 
and-lor-all wiih a ProFuel On 
a car wilhoul an in-line tiite: 
jusi splice the unit into I he tuel 
line someplace where it's 
easy 1o see 
Thai's nghi, easy lo see The 
ProFuel has a see-through body 
to permit visual inspection of the 
lilter element so lhal you can 
actually see din building up irom 
a load ol dirty gas And you oan 
stop the trouble before it stops you 

Grit grabbing element. 

The ProFuel s filler element is 
really a long thin ribbon thavs 
wound layer upon layer to torm a 
cylinder li's bonded togelher in 
such a way I bat il traps gri’ and 
coniamsnanis down to 40 microns 
in size Chem oai engineers refer 
lo this kind oi super-fill ration as 
polishing' your fuel And the 
FToFuel element polishes fuel 
beyond all existing factory specs- 
wilhoul restricting fuel flow 



Frankly. I he new 
ProFuel lilter 
elements are a 
lot more expensive ihan ordinary 
paper filters That swhy they've 
never been available nal tonally 
tor cars before But the perfor- 
mance ol 1 his lyjpe ot filter has 
been proven in industry lor years 
And the initial cost ol the ProFuel 
unit is offset by another design 
advantage 

Economical new Idea. 

Jl doesn i make sense 1o 
throw away ihe entire 
filter unit at every service 
inlerval when ihe only 
thing thal needs replac- 
ing is the element So ihe 
ProFuel has a replace 
able element Wiih a lew 
simple lools. you can 
even change elements at 
ihe roadside (man 
emergency) 

Fits youzUne. 

To keep things simple ihe ProFuel 
tiller is sized to tit fuel lines, not 
oars There are only ihree baste 
sizes for automotive tuei Sines 
(1 /A" 5/ 16" and 3/a" ) So three 
h'oFuel models are alt thai s 
needed to cover most ol ihe cats 
rn ickn and. mnlorrryrlfis on ihe 

road today There are also Pro- 
Fuel models available lor small 
engines using luel lines down to 
3/16 in size 

The CR ProFuel Ask for Kin an 
automotive parts store near you 

<R PRO-FUEL 

Aproduci of Cl! Industries 
TOO Monh Stale S’ Elgin 11.60120 
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KILLS FLYING INSECTS 
ON CONTACT 



Wh&l a pstasyre it js to DH jcy auldaor living m 
I he summer without bt'mg t^rmefvied by peiky 
insects! Mow you can really iauor tiutdDdf fun 
^ Swimming, gardenmg, cookouis, and even naps 
\V anisine — free from sirngs and bites? Yes. you 
\v can have She mast woedertul summer of your lilt 
; with ijhis new ftECIRONPC BUG KILLER tftal 
* attracts, msecis having phofctropic vision with ah' 
almost invisjbte blue light As insects fly lo this 
■ irresisiable light, they *re killed instantly on 
- fonljclP 100 % SAFE TO USE! 

j. This ELECTRIC BUG KILLER is ahselutely sift 
to use around children or pri because it mis 
7 no dirgereus chemicals or poisonous sprays or 
■7 insecticides, insects are kitliej by an electronic 
fi grid A lew pennies keep it going all day and 
f tiigfil-— rndoars or outside- This model is made of 
rugged high impact material, styJed like a ctiarm 
mg tntjdue Colonial Carriage ligM. Hang several 
on your palio, in the yard, or in your home 

Mo 436S — EJec Ironic Bug Killer $14.9$ 

SPECIAL: Two for |27.f5 



Ideal lor Students, Teachers, Artists, 
Hobbyists, And lost Family Fur! 

This BRAND-NEW EPISCOPE PROJECTOR projects 
directly from snapshots, books, even sotid o£h 
jec!s like coins, mineral specimens, etc. Fine 
reflector and minor system, H ^intensity proiec 
lion lens that enlarges images up to 16 feet 
square! Rugged two-tone body and base with 
cooling vents and "on-off" switch. 

Wo. 4500 — EflistapE Projeclfl; ^ $J4 95 



A FANTASTIC VALUE IN BRAND NEW, NON PRISMATIC 



GIANT 60MM 
OBJECTIVE 
, LENSES? 



IT'S A WONDERFUL 
EXCITING GIFT! 



Quality Features 

• Prsciiiur Made 

• Quality Materials 

• Checkered TarjH Crip! 

• AdjulUbk Rear Sight 

• Positin t Sitct] Catch / 

• Velocity Regulator 



* Midnight Clack Finish V rV 

A paw 8ft u I semi-automatic COj 38 Pistol that 
gives you low cost target sheeting. Precision- 
made of finest materials with quality features- 
10VV long. 3" barrel, checkered target grips, 
positive safely catch, adjustable rear sight 
velocity adjustment, handsome midnight black 
finish. Comes with CO . car I ridge and BBs, 

No. 2 077 — -Au tamatiE §9 Pistol 32.95! 

No. 207 7A— Special Keister for above 4 95 
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★★★special DELUXE MODEL ★★★ 
A united euintily o 1 m WEN CEUUfE MODEL Uvh 
ifl\i},rrittrth 1 =! ms* available It hai all pF rhe great 
Features uF "hi model deicfFifd r this ad PLUS Tinted 
Lentts -and a Mi w Etdy (tojuii -Only %2 ina ■ u IF n ovi 
WndEi Na Its - DnJritMEflEl! 
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rpWTHHCUSiE BMQtlfLW. TlilS C l -*nl:c "tUNFl tt" rmilfd 

m E Hi One #Hfr o? tHEnvi* rrjfjrch l*,% nnnei. lulE pi levfi 

|||‘mIi’^ f n*W dPSIK.IT- id!r*i. Sjcft SS Fluted Kuna for Ellri |inn|!h 
Venable Tgcumhl; ki IJHfllhf, pdll-iP pa*4f — Fran U In 
w $0 Mms 3W|J' Hh-M [I l )IK BlNNT Gflm Ob-jKlrtE tmif Ipr 
— -TLAii r 1t£hF KJTP'Mi c-- w Tui; I geS Icrnlic iwi Ndr*\ iiIy 
ttvfrr al pill pijbz>t-]1"]n am fhpw binoculars St Efcfc 

aollom ml. 

Perfect For Sport F m. Nature Lovers? 
Great For Secret Surveillance! 

IftE gmt WMM IfiiCS pu I m She lhnllinf aclmn . curt i*tiw 
lln- bleathtrs Study - -Id am ff.y.*, di5k-vbiTTl |hcm 

T:;|a& Irnm 50 MILE'S AWAY EiOt wiIlK^I be “I 5Een 
■I i tun to bt ■! w Uiin (IfbKliYf Scylfp Hrihjon from 

rhe ^n-icr «F P'Jur am bom 

Try Them On 30 Day Free Home T rial! 

kg FiH Mo ftliePliDP Efljor PN* Fpr I Full monlh hiloir 
ftdadini. H jQu're nor ICC^l s*ln r tri relwn t?f*n r« i Full, m- 
redizli- irlund ec::?l :» : I iij[ All ordeiS icteiepd nlN 
bt Oft I firft retr.R ImE Efre#C pas ,t Pma^f arr prnfnpSly 

Pnr last ihiptreM. 



ID YEAR CONDITIONAL GUARANTEE 
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Ohl BIKDCUL AR — $-?.<*& 

TWO RlhOGUlAfi-B - iU 

■three binoculars — *19 

SPECIAL BINOCULAR CASE ONLY 1 EACH 

DELUXE MODEL — Ko. 195- J* 98 
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IN0W... FOR YOUR HOME. PATIO & YARD! 



ELECTRONIC BUG KILLER 

KILLS MOSQUITOS. GNATS FLIES, WITHOUT OANGEROUS 
CHEMICALS. POISONOUS SPRAYS OR INSECTICIDES! 
ODERLESSf HARMLESS TO HUMANS & PETS 



FAMOUS EPISCOPE 
HOME THEATRE 



PROJECTS PHOTOS, PRINTS, 
COINS, LIVE INSECTS IN 
NATURAL COLOR AND 







VERSATILE NEW DOUBLE-DUTY GUNS {CffnrwW MU 
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Build Your Own 
Grandfather Clock 
Prices Starting Under 

*255 

{including movement 
and dial) 

• Do-it-yourself case 
kit, parts pre-cut 

clocks 
3/4” hard- 
black 

Cherry, oak 
lirloom quality 
direct prices 

• Solid brass West 
German chiming 
movements 

• Money back 
guarantee 

• Prompt shipment 

MASTERCARD And 
VISA ACCEPTED 

EMPEROR® 

CI-OCK COMPANY 

WORLD'S lUlGEST MANUFACTUREPI 
Of GflA^OfATn£R CLOCKS 
Dirpt 313 EmpfrOr l^rib&hi/i! Park 
F aimus>e Aie&dmi 36-5 12 
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Adapted trwn Its AR-7 Explorer survival rifle. this new .22 autoloading Charter Arms 
Explorer ll plaiol otter* interchangeable screw-on barrel* of 6. a, and 10 inches. 



ity (over $2,000) Super Grade shot- 
gun/rifle over/unders. 

Accessories and ammo 

Sven if the gun itself doesn't offer 
the versatility you want, accessories 
and special amrr.o may do the job- 
Remington has a line of Accelerator 
cartridges that convert .30-06. .308 
Winchester (7.62 NATOl and .30-30 
to high-velocity .22 varmint car- 
tridges. This makes an autumn deer 
rifle into a nearly year-round sport- 
ing and target rifle, depending on 
what seasons are open. 

Or. like the Sewage Four-Tenner 
for shotgun o, you can get chamber 
inserts for cenierfire rifles and 
handguns to reduce both shooting 
costs and power. Most .22 eenterfirea 
can take an assortment of adapters 
that convert them to handle .32 rim- 
fire cartridges. The center fire con- 
versions include the -32 automatic 
pistol cartridge in the .308- bore 
high-power riflea. Twenty sizes fit 
most standard rifles, and there are 
19 more for Thompson/ Center Con- 
tender pistols. All are from Harry 
Owen, Box 5337, Hacienda Heights, 
Calif. 91 7 Jo, 

Reviving old-timers 

Even more versatility can be had 
by hand-loading cartridges. You can 



experiment and adapt them to suit 
your personal requirements and 
even bring guns that were cham- 
bered for obsolete cartridges back 
into use. 

Cases can be made for almost any 
cartridge gun that ever existed, 
including some that go all the way 
back to Civil War days. 

And speaking of oldies, even muz- 
zle loaders are getting into the com- 
bination-gun game. Mowry Gun 
Works in Iowa Park, Tex., offers 




jtJ 



Adaptor cartridge um from Harry Owen 
can chamber inexpensive, lighter rlmftre or 
plaiol load* In the *ame-d la malar barrel*. 

shotgun barrels as an option for 
some black-powder rifle models; oth- 
er such combinations are available 
from various standard-model muE- 
zleloaders. 

So the chances for change* while 
saving money, are appealing. Your 
dealer can order the guns, and the 
accessories are often available 
through the mail. IK 




The Four-Tenner shotgun gauge adapter from Sewage fll* mo*t break-action, single- bar- 
rel. elde-by'Blde and ovar/undar 12- and 20-gauger 8 to fire economical .410 efialle. 
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IT S A FACT BASED ON FULL SIZE 
PICKUP FUEL ECONOMY E5TI 
MATES REPORTED SY THE EPA 
AND THE NEW 6 2 LITER DIESEL 
MAKES IT POSSIBLE .IK ivdildMe 
in full-size Chevy Pickups Subur- 
O.ms rine.J 4 WD Blazers iiid ■! 5. de- 
signed spherically for trucks -his 
optional Vf. is built to dt hver irit: 
kind 01 raw power you need wilboLrl 
sacrificing economy in fact, iha? new 
6.2 Liter Diesel is so powerful that 

a property equipped full size 8 ? 
Diesel Pickup or Su&uffcan can haul 
as much as 13,500 Ibv- including 
itself frailer passengers cargo and 
equip me m 



A no: me B? Ciosel oilers some 
ver y impressive mileage ratings 



PtGKUP 
WE] 31 23 



suburban 
30 20 



BLAZER. 



4WD 29 22 2& 18 28 20 

: r i»?-m iiMi ,i it 1 >m*. iv 

,li! r -If. , ^'il | f{ a V' I I 

Use estimated MPG tor compari- 
sons Your mileage may ditto tfepeixt- 
iny on speed 1 isl.i 1 n wenfherr 
Mileage will !>e less m heavy city 
1 r aft K Ac r. id l n in h way n 1 led 1 ,e k Avei 
SJome Chi. ?vrote"l iruch >are 1 quippc >o 
with engines produced by 01 her GM 
division* subsidiaries or affiliated 



companies worldwide Get- your 
deafer tor details 

Thu now 6 2 Liter CUusqS If f r 3/'9 
cubic mcnes ot lough-towing big- 
hauling hardworking fLiel pipping 
power Our nearest sates competitor 
offer nothing tike «l a! all And 'where 
economy in a full-size pickup is con- 
cur n ec l f h 0 ■ 1 s n of n f»o w 1 if n n « ift h 
Ihrfi beats it 



^ CHEVY TRUCKS^ 

CHEVY IS THE POWER 
IN TRUCKS. 



a fro 





HOMEOWNERS' CLINIC 

QUESTIONS ANSWERED 



Warming a cold floor 

Our aaphalt-tiled floor covers a ca* i- 
Crete slab over crushed stone. During 
the winter , it is uncomfortably cold. 
We plan to caver the floor with wood 
ixtn, 18 in. on eenter T aver either tar- 
paper or polyethylene. Then , we plan 
to fill the space between the wood with 
polystyrene such as Styrofoam, We'll 
nail plywood to the Jx£ sleepers and 
cover the whole floor with carpet and 
a pad. Do you see any problem with 
this ! Do you think it will accomplish 
our purpose! — Leonard H r Point,. 
Warrington, Pa. 

I go along with the polyethylene* 
lx 2s, plywood and carpet, but skip 
the polystyrene. Because of the pos- 
sibility of toxic fumes in case of fire* 
the makers of Styrofoam, for exam- 
ple. won s t sanction its use for your 
intended purpose, unless both sleep- 
ers and ptywood are fire proofed —a 
great expense. 

1 would lap the polyethylene at the 
joints and run it up the wall several 
inches where it will be covered by 
the baseboard. Make sure that the 
sleepers are pressure-treated. Then 
lay the plywood aubfioor. Even tem- 
pered Vi-in. hard hoard under the 
carpet and directly on the polyethyh 
ene would take a great deal of the 
chill off your floor. (See "Damp Con- 
crete Floor/ 1 Homeowners* Clinic , 
page 23, July '79.) 

Garage-door MCurfty 

Htrw secure is an automatic garage- 
door opener agaiyist a would-be bur* 
glar? Could he just drive through a 
neighborhood pressing his opener 
control to see if any garage doors 
would open! Whaf can be done to 
increase safety!— Imre Kerte&z, 
Chandler, Am. 

The earlier garage-door openers 
had the radio codes get at the facto- 
ry. Today, some manufacturers^ 
such as Stanley Works* have coded, 
digital controls which can be set by 
the homeowner. One model has 
about 500 combinations; the deluxe 
modal has about 1 K 000 combinations. 
This doesn't mean, however* that 
the door wouldn't open if someone 
hit upon your combination. If some- 
one in your neighborhood had the 
same combination as yours, you 
could change your combination. 

If you are still concerned about 
the remote possibility of a burglar 
gaining entry to your house through 
the garage, you can hook an alarm to 
your door, You can set it before 



retiring for the night or leaving the 
house, 

I personally feel, however, that 
there are easier ways for a burglar 
to enter a houae than through the 
garage via an automatic door open- 
er. 

Foundation leaks 

The sidewalk between nip home** 
foundation and driveway has air 
poctrfs beneath it, These pockets fill 
with rainwater and result tnfaunda* 
tion teaks. Is there some kind of 
injectable product that can Jill these 
voids without concrete repair? The 
product must be able to withstand the 
hea vhig of the concrete due to frost. A 




To reduce chanced leaks Into houaa foun- 
dation from walarpocliat* under in adjoin- 
ing concrete sidewalk. pour walk over com- 
pacted und or gravel. U» HptLnalon-jol.nl 
material between nouie end walk. 

seal of asphalt material which i 
applied with a caulkijig gun didn't 
last a winter.— M.H. t Columbus , 
Neb. 

There's a common misconception 
as to why concrete heaves during 
the freeze. The purpose of a sealer or 
caulking bs to keep the water from 
getting under the concrete. If water 
does enter and subsequently 
freezes, no sealer or caulking wilt 
keep the concrete From heaving. The 
pressure of expanding and freezing 
water will crack swimming pools. 

A porous material (sand or gravel) 
under the concrete will assure that 
frost would have to reach a deptji of 
the combined thickness of concrete 
and porous fill* even if water did pen- 



Dp you t\3vq a name rr.amtenBnt* Qt rapaif p roctem ? 
Sand 1 1 to HcrtFMiwisfs' C^rwc, Popular Mscfmntca, 
224 Wb& I STlto $1. SSw Y&k, N Y. P 0019. Letters 
cannot be answered indtvidtmtly, but p*uijtems of 
iwtfe interest Witt be jistussstf In CJIls column For 
mote tstfne f*patr and fruttn tenance help, gat PM ' a 
i^iyna GwvGufrv, Jd 35 postpaid SentfmterrW to 
PM, Bo* t 0*4, flaoto City Staiton Yvk, fl.V 
W1G1. 



etrate the concrete. Preventing 
water from penetrating broken con- 
crete is extremely difficult and re- 
quires constant maintenance. 

Your best bet is to replace the bro- 
ken concrete. Place the new side- 
walk on fi in. of porous material 
(sand or gravel) and pitch it Vi in. per 
foot away from the house. Set 
in. of expansion -joint material be- 
tween the house and the sidewalk. 

Patching fiberglass 

The of my one-piece t molded- 

fiberglass shower stall manufac- 
tured out of shape, so that tvater pud- 
dles in one section. Can / apply more 
fiberglass over the white gel coat to 
make it drain properly! — Dr. Alan 
Jason Coe , New 0 deans. 

PM ran an article, Fou Con Patch 
Almost Anything iVifA Fiberglass 
(page 130, Apr, p 80). which you might 
be interested in reading. I checked 
your plight with one of the larger 
manufacturers of fiberglass tubs 
and showers: he could see nothing 
wrong with the following: 

Lightly sand the surface of the 
area to be filled. Mix only enough 
resin and hardener (catalyst) to 
barely cover the low spot. Apply the 
filler and let it dry thoroughly. 
Check the drainage by running 
water onto the patch. 

The job may require a second 
application. I would make a “dry 
run p ' first* using water in a measur- 
ing cup to determine the exact 
amount of filler required. Don f t 
mark the area to be filled* as the 
clear filler may cover the mark, giv- 
ing you a built-in blemish. Make 
sure the area is thoroughly dry 
before you begin work. 

Work carefully, since sloppy appli- 
cation could end up relocating the 
low spot [similar to leveling a four- 
legged stool). 

Read the instructions carefully 
for the type of resin suited to your 
repair. Wear goggles and gloves and 
ventilate the area. M 
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With a SNAPPED Hr-Vec 1 fader, you re 
tiding orv yesfs of engineering and 
operating success 
SNAPPER S success gives you (he 
patented Hi^t'cutfhg sy&tem The 
deep formed deck relied bottom lip 
and blade with large Bir Jilts create a 
powerful vacuum that sets up 
gra&s for en even cut. Clip- .- • 

pings a blow ft into 
the catcher be- 
forg they got t _ ^ , V 

clogged, even I ^ ^ JV + 
m grass that s — ,r ~ 



The Th^tchenzer witl remove Sewn 
choking- r hatch Iroro the bed ol the 
l^wn The “ ~ _ J 

rear mounted 
6 bushdl ’ 
catcher will 

pjck up a jot of ’ f 

grass teaves l 

or debris ^ 

ftcaitrcq^pf - J 

Sions include el fraitlng 30 bushei Bag* 
N .-Wagon, a Jmnt loan earner and a 
Iron i mounted btade let fight dozing 
and sn(r,\ removal There's even n 
DOwerW; two stage snowmrawer avail- 
able tor 8 and 1 1 horse power modeJs 
AM SNAPPER. riders give you ur> 
matched performance with exclusive 
durability features The floating blade 
unrt foltgws foe contour of thelawn for 
a smoother 
out with 



Eess scalping Th^ cutting hetghl level 
otter U seven po&mions and be 

changed white you mow The leering 
system responds quickly the durable 
chain and gear Transmission 3g scaled 
m lubricant and the ^ 
painted disc drive * 

shifts i nl ri any n f five { 

lorward speeds with- ** si 
■ OUT SfofJpLnn 

The powerful 
vur sable. con ve- . 

nienl SNAPPER Hi -Vac rsder Discover 
Why Nothing Rides Like Success. 

See the Yellow Pages for your 
nearest SNAPPER dealer, nr wrile 
SNAPPER Powftr Bwiprneni- Dept 
CS McDonough, Georgia 30253 



tati and wet 



The Hi Vac rider gsves you all $ea- 
san versatility wilhan exclusive tine 
o* attach meets 



Discover The Difference 



iter 



SNAPPER POWER EQUIPMENT McDoUCHjglcGeOfgia 30233 









NTS HOME TRAINING INVITES YOU TO 




EXPLORE MICROCOMPUTERS, DIGITAL 
SYSTEMS AND MORE WITH 
STATE-OF-THE-ART EQUIPMENT YOU 
ASSEMBLE AND KEEP! 



When it comes to electronics home study, no 
school matches the training you get from NTS 

For example, we offer you three 
different programs in the booming 
microprocessor field. And each includes 
one of today's sophisticated microcomputer 
models for you to assemble and keep. 

You not only learn to troubleshoot these 
remarkable instruments, you learn to 
program them to do what you want. It's the 
perfect __ opportunity 



NTSs 

Master Course in 

Microcomputers includes the NTS/HEATH 
H-89 Micro computer (#1 ab ove). It 

smart" video 



features floppy disk storage 
terminal, two Z80 microprocessors, 16K 
RAM memory expandable to 48K. HDOS 

included. 

The NTS/ Rockwell AIM 65 Microcom- 
puter (#2) is included in our Microprocessor 
~ Technology Course. It's a single board 
unit featuring an on-board 20 
m col urn n a I pha nu meric printer 
jf/ with 20 character display. This 
f 6502-based unit also has 4K 
ms RAM memory, expandable, 8K 
mj monitor ROM and 8K advanced 
W/ BASIC interpreter on ROM. 

And in NTS's Master Course in 
W Electronics and Industrial Technology, 
you’ll work with the NTS/KIM-1 
Microcomputer (#3} 7This unit features a 6 
digit LED display with an on-board 24 key 
hexadecimal calculator-type keyboard. It's a 
6502-based microcomputer with IK of 
RAM memory, expandable. 



for you to learn BASIC high 
level language programming and 
assembly language programming. ~ 
It's also important to note that our 
microcomputers are not home-made 
training devices. They are production model 
micro-systems, identical to many you'll 
encounter in the field. We believe this 
makes your training a lot mere exciting 
and relevant. 




HOME ENTERTA 
ELECTRONICS 

NTS has many 
different elec- 
tronics pro- 
grams to choose 
from. One of our 
most popular 
is Color TV 
Servicing— and it's no wonder. You build and 
keep an NTS/HEATH 25 inch (diagonal) 
digital color TV as part of your training. 
Choose Communications and you'li train on 
an NTS/HEATH 2-meter FM transceiver that 
you T ll also build and keep. 

And because we’re NTS, we include an 
array of state-of-the-art test equipment— 
including digital multimeter-with most of 
these programs. 





AUTO MECHANICS Few technical fields 
can offer the challenges and opportunities 
that the auto industry can. To train for it 
with NTS, you'll utilize "shop-tested" 
instruction plus an impressive array of 
professional equipment, including a solid- 
state automotive oscilloscope. You'll learn 
engine diagnosis, motor overhaul, 
transmissions and much, much more. 




AIR CONDITIONING/HEATING Equip 
yourself for opportunities in one of the most 



NO OBLIGATION. NO SALESMAN WILL CALL. 
APPROVED FOR VETERAN TRAINING. 



essential industries in the world. Learn 
servicing of commercial, industrial and 
residential heating and cooling equipment. 
Your course includes such equipment as a 
hermetic unit analyzer, leak detector and 
charging-test ing-purging manifold set. 




HOM E APPLIANCES. Here's an excel lent 
full or part time opportunity with real 
potential. Saves you money on your own 
repairs, too! Course covers repair and 
servicing of washers, dryers, ranges and 
smalt appliances. Your equipment will 
include NTS’s amazing circuit trainer plus a 
multimeter for testing purposes. 

For 75 years, NTS has provided quality 
home training for thousands of students 
around the world. We look forward to 
helping you, too, develop important new 
skills the proven NTS way. 

Take advantage of this opportunity 
now. Send the coupon today for a free color 
catalog in the field (s) of your choice. 




T ECF*NCAL TRADE TnairMilJCS SWvCE * HCJS 



4000 SfL FIGUtfiM ST, LOS ANGLES, VL Km? 



NATIONAL TECHNICAL SCHOOLS 201-oiaj 

4000 South Figueroa Street, lm Angelas. CA 90037 
Please send FH-EE color catalog on course checked below 

□ MigroC^mpu ters/Hlc^oPrO^esaOra □ Color TV Servicing 

P Communications Electrodes □ Auto Mechanic* 

G Digital Electron Ics Q Air Conditioning 

□ Industrial Technology □ Home Appliances 



Name Age 

Address 

Afl City 

State 2p_ 

□ Check if into resied mG I Information. 

□ Chock tl in te resled ONLY In classroom training in 
Los Angeles. 




Out of the woods 

/ was surprised when 1 read your 
response to Fred Reimers inthe Sept* 
*Bl Car Clinic (page A#) f referring to 
the exclusion of 1980 Omni and Hori- 
zon models from the warranty exten- 
sion (2A ,000 miles or 2 A moyiths) for 
certain parts * You see ¥ I receded a 
letter from Chrysler Parts Sates and 
Sendee informing me that the war - 
ranty on my r 8Q Horizon had been 
extended. 

While I've not had to have a repair 
made, Pm interested in knowing 
whether you're right . Are 1 980 Omnis 
and Horizons covered by the warran- 
ty extension or aren't they f — Ted 
Woods, Salem, Va H 

Let's go over this whole story to 
fill in those of you who may not know 
what it's about. A service tip in the 
Jan. “81 Car Clinic (page 50) told of 
Chrysler's warranty extension to 24 
months or 24,000 miles, whichever 
occurs first, on repairs to Omni and 
Horizon ignition distributors, from 
wheel hearings, differential trans- 
fer-shaft bearings and oil pumps. I 
reported that the extension covered 
1978-80 models. 

Fred Reimers wrote that he had 
repairs made to the distributor of his 
p 80 Omni at 12,400 miles, and five 
dealers had told him the warranty 
extension did not apply to the ’BOs, 1 
rechecked with Chrysler and was 
informed that the official who had 
originally told me the extension also 
Covered ’80 models was wrong, so I 
printed a retraction in the Sept. Car 
Clinic* 

Now along comes your letter, Ted, 
and I'm beginning to feel like a cue 
ball on a two-sided bank shot. So 
back I go to Chrysler. And guess 
what? The information given in Jan. 
was correct — the warranty exten- 
sion docs apply to '80 models, as well 
as *78 and '79 lleVs not forget them). 
Don’t let anyone, ever again, tell you 
(or me) otherwise. 

Finally T to wrap this thing up 
(Fred Reimers, are you listening?), 
here's how to get reimbursed for 
repairs or replacements you paid for 
out of your own pocket: Send the 



original copy of the repair order (re- 
member to keep a duplicate for your 
record a) to Ch r y aler Co rp. r Cu atom er 
Relations, Box 1718, Detroit, Mich. 
48288 . 

"The repair bill must show the 
vehicle identification number, re- 
pair date, mileage, description of 
repair, and your complete name and 
address, including zip code/' says 
the last Chrysler official I checked 
with. He must know, since he is CJ, 
Giocondi, director of Chrysler Corp- 
parts sales and service. 

Odds and percentages 

My 1979 Chevrolet Chevette (17,000 
miles ) has been plagued with a prob- 
lem of oil leaking past the differential 
pinion oil seat, hi two years, Pvs had 
the seal replaced five times. Some 
have lasted aftw weeks — some have 
lasted several months * 

So far, two Chevrolet dealers and 
an independent fransmijssion shop 
have checked the possibility of a bent, 
unbalanced and rough-surfaced pro ■ 
shaft, gtus other possible 
causes. Do you know if Chevrolet has 
issued a service bulletin about this 
that these mechanics have been over- 
looking f — John C, Adamrftafc, Vien- 
na, Va, 

As far as I know, there is no ser- 
vice bulletin, John. On the contrary, 
Chevrolet contends that less than Va 
of 1 percent of all Chevettes have 
experienced pinion oil-seal failure 
during the warranty period- Chev- 



Controi agent 

Upper and Tower control grmg lake as much 01 
a beating as any other component In a car— in 
Tact, more tti&n most. They’re subjected to 
road-satt-inpLicBd corrosion, from-ond colli- 
sions and impact falugue caused by polholos. 
Vet, oul of sigh! keeps them oul of mind until 
one of them snaps -in two. Then, sudden loseoi 
the control arm usually leads to sudden toss of 
vehicle control When a control arm snaps, the 
wheel parts company with she reel of Ihe cat, 
throwing the car into a spin. So. give control 
arms a look-see whsn you go beneath the vehi- 
cle to do some other chore, such as changing 
oil. if you spot a cracked arm. replace li. 



ette adopted the same propel kr 
shaft-pinion gear- joint Opel used for 
five years without trouble— before 
Chevette was built. 

True, this joint has a unique 
design.. Instead of the propeller 
shaft sliding into the differential 
flange,, as in most cars, the propeller 
shaft slides over the front of the 
pinion, to form the flange. If a 
mechanic attempts to install a new 
seal without following procedures in 
the service manual, he may make a 
mistake that will cauae pinion oil- 
seal failure. He must follow in- 
structions. 

There could be these two other 
reasons for oil leakage: 

M Using other than a GM seal (part 
No. 359547) — that is, a seal not made 
to GM specification GM dealers are 
not obligated to use GM parts, How^ 
ever, the failure rate of non-GM 
seals is high. 

■ Improper adjustment of pinion - 
bearing preload. If pinion bearings 
aren't adjusted properly, the pinion 
gear shaft will "float" as the car is 
accelerated and braked. Back and 
forth movement disrupts the effec- 
tiveness of the seal, causing oil to 
leak. 

But if this is happening, you 
should be hearing a whirring noise 
from the rear. Perhaps it r s there,, but 
because of the noise level that is 
present when you are driving a 
small car* you may overlook it and 
consider the noise to be normal. Lis- 
ten for it,. 

These, then, are the three main 
reasons for Chevette differential oil 
leaks: not following instructions in 
replacing the seal, using a non-GM 
seal and improper adjustment of 
pinion-bearing preload. Odds are 
that one of these is the reason for 
your problem. Good luck on seal 
replacement No. ft. 

Fender render 

/' t*e named a 1978 Buick Skylark 
(S31-CU+- in* V$ engine) for over 
years. As a precaution , / want to 

fPfaasff turn Jo page 40; 
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IT TOOK YOUR BUMPS. 
PROTECTED YOU FROM THE ELEMENTS. 
AND GOT YOU OUT OF A FEW JAMS. 

NOW IT'S TIME TO SETTLE UP. 

Your car took care of you. Now's the time to 
take care of it— during NAPA Spring Car Care 
Days. Yoj'li find what you need for your do- 
mestic or import car at NAPA auto parts stores 
and participating garages and stations. Look 
for the NAPA Spring Car Care Days poster. 

And reward a clutch performer. 

Pages 





CAR CLINIC 

fContimjefl frpm p ag e 38 } 

replace all mdiator and heater hoses, 
hut getting at that lower heater-hose 
connection 14 impossible, Do / have 
to remove the engine? — Robert Ro- 
cha, Towaco. N . J . 

No — ju&t the fender. Your tar 
must have an airconditiotier or you 
wouldn’t have written. In a nonair- 
conditioTied car! you have a clear 
shot at the hose connection. In an 
airconditiortedcar.the lower heaier- 
hose connection lies out of reach 
between the inner fender and evap- 
orator case. To get at it, you have 
to «... 

■ Turn the wheels to the extreme 
right. 

■ Disconnect the battery. 

■ Dram coolant. 

M Disconnect the upper part of the 
heater hose at the heater-core tube. 
Do this from under the hood— no 
problem. 

■ Remove the right-front fender- 
skirt bolts by reaching in under the 
wheel houain jj opening- Them tower 
the skirt and loosen the lower heat- 
er-hose damp. Note how the clamp is 
positioned p so you can put it back the 
same way when you install the new 
hose. 



■ Using a sharp knife, slit the hose 
2 to 3 inches lengthwise in several 
places. Careful— don't slice the soft 
brass tube to which the hose is con- 
nected. Strip the hose off. The rea- 
son for slitting and stripping the 
hose is to avoid h aving to pull on it to 
get it off the brass tube p which might 
damage the tube. 

■ Slip the damp onto the new hose 
and push the end of the hose onto 
the brass tube. Ifthe hose is stiff and 
inflexible, don’t put lubricant on it. 
You may make the hose so slippery 
that it will pop off under cooling-sys- 
tem pressure. If necessary, dip the 
end of the hose in hot water for 
about 30 seconds to make it flexi- 
ble. 



W Position and secure the clamp* 
but don't overtighten. You may 
crush the brass connection. 

■ Secure the fender skirt t attach 
the upper part of the hose, add cool- 
ant and reconnect the battery. 

CJ has Its day 

Could you help me with my 1979 CJ-T 
Jeep (258-cuAn. six-cylinder en- 
gine}? Ai high altitudes only {8,QQQ 
feet or higher), the engine backfires 
while Pm coming down a steep road 
or decelerating rapidly. Ignition tim- 
ing is set at 11*BTDC . and the divert- 
er (antibackfire) and EGR valves 
have been replaced. Except for this, 
the vehicle rum great. — Paul Lewis, 
Denver. 



it might as well be spring 

Along wilh the return of rotNns and crocuses, here comes Goodyear* annual 
springtime warning about hoseg and belts. This yea*, though. She company 
cites a new statistic, "Almas! 9 out of 10 
radiator -nose and Jan-bels failures occur In 
an emergency situation/ 1 ft claims. "Emar* 
gency situation” is defined as an on-lhe- 
rcad failure, away from name, wtwa get- 
ting a repair is a real pain, Mo wonder every 
Saturday mechanic worthy of the title 
makes il Ns or her business tg check belts 
and hoses annually, replacing ihose that 
look suspicious Spring is as good a lime as 
any 






□ WEATHERED BARN *23.50 

Mall Check or Monty Order to 

OUTDOOR WOOD FABRICATORS 
Upland Avenue. R D *2 
Newburgh, New York 12S50 
$14/664- £081 

Pica w Prim Clearly Name and/or 
Address to be Engraved [16 spaces mas) 

m 

□ MAIL CHEST *23 50 



RURAL MAILBOXES with 
CUSTOM ENGRAVED NAMEPLATE 
PrtC« Includes^ 

"MAILBOX 

•CUSTOM ENGRAVED NAME- 
PLATE with HOLDERS Sl 
SCREWS. (ENGRAVED on 
BOTH SIDES). 

-SHIPPING 
* NY res. add sales tax 




„ □ COVERED WAGON 125. 50 

Print 

Name 

Address _ 



City 

State Zip 

Phone 





i i i i i i ii i n i l i 

Mailboxes : 

* have a full 5 -year warranty 

* are approved by the Post master General 
■ are made of durable, molded! polyethylene 

strud oral foam except 501 (blow molded £ 

* wilt not sru si . crack . or wa rp 

* remain firmly closed with ma-gnellC latches, 
excepl 501 

*are weatherproof and resist tempera luce*, from 
- l&ffiF TO qven Icpwet 

* Have an easy to-set. iraditmn*] iwo poslimn 

red flag 

* are easy lo mount on a post. pole, or wherCwf 

d ™ r * Offer Expires Mai? 31 I98Z 



□ COUNTRY SQUIRE S15.50 
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NEW JERSEY MAN GIVES UP CAR 
FOR BIKE WITH BUMBLE-BIKE*MOTOR 



"I got rid of my car . , . don't 
use one at ail anymore. 
Instead, I have a customized, 
three-speed bicycle with a 
1 .3 -HP Bumble-Bike Motor. 
It's all the transportation 
I need. 

"I got Interested in a motor 
for my bike because I wanted 
help going uphill. 1 looked 
at several different models 
and chose Bumble -Bike 
because it's compact, light- 
weight, and has good speed. 
Unlike an electric motor, 
there are no heavy batteries. 

"The Bumble- Bike does very 
well on hills. There's no 
problem at all . . . and that's 
saying something since I'm 




Chutes £. Cooley, Sr. 
Westmont, SJ, 



6 feet and 200 pounds! The 
bike is well-balanced with 
the motor on it. Steering 
and pedaling are as easy 
with it as without. The motor 
is a snap to start, and it's 
real reliable. I just change the 
spark plugs now and then. 

"My Bumble-Bike Motor has 
made bildng more enjoyable. 
I ride every chance I get and 
love It. Who needs a cai?" 

Fo* F«t Brochure 

and Special Factory Rebate Offer 

Call Tull Free 

1 BOO R2J -7700 

Ask for Exl. 1001 ? 

Call anytime, including Sunday*, 
la Missouri caQ 1 BOO 892-7655, 
art. 100 IP or Write Today 

k, Bumble-Bike 9 

Dept. IP 

PA. Box 1116 - Havana, FL 32333 

tik h™ 



High attitude (defined as any alti- 
tude above 4,000 feet) generally 
gives engines fits unle&a compensa- 
tion is made by setting ignition tirn- 
I Tig to a high- altitude specification 
and readjusting the carburetor idle 
mixture* You’ve taken care of tim- 
ing. The high-altitude timing for 
your engine should be 10* BTDC if 
your engine is equipped with a one- 
barrel carburetor or 11* BTDC if 
your engine has a two-barrel carbu- 
retor. 

As for the carburetor adjustment, 
your question leads to several possi- 
ble answers depending on the carbu- 
retor in your vehicle. If the Jeep has 
a one-barrel carburetor, is it the 
model YF or YF-1? Check the identic 
fication plate on the unit, The YF-1 
has an altitude-compensation cir- 
cuit which mixes a metered amount 
of additional air with fuel to prevent 
an over-rich condition at higher alti- 
tudes. If you have the YF model 
which lacks the compensation cir- 
cuit, over-richness will cause back- 
firing. 

Sven with the YF-1, it's possible 
that the compensator is not adjust- 
ed for high altitude. The compensa- 
tor-adjustment plug can be set at 
two positions— outer and inner* At 
altitudes above 4,000 feet, turn the 



plug counterclockwise to the outer 
position. At altitudes below 4,000 
feet, turn the plug clockwise to the 
inner position, The plug must be set 
all the way in or all the way out— 
never at a midpoint. The plug is that 
slotted device alongside the fuel 
bowl — the slotted device with the 
slot. There is a slotted device 
alongside it that has a short slot. 

If your vehicle has the model YF 
carburetor (no altitude compensa 
tor), have your dealer adjust the idle 
mixture for leaner operation. If thU 
doesn’t work N you may want to con- 
sider installing a model YF-I C&rbu- 
retor. 

{Note: The model YF-1 carburetor 
can be installed only on vehicles that 
have manual transmissions.) 

If your CJ-7 has a twu-barrel car- 
buretor, it’s a model BED, which 
doesn't have an altitude-compensa- 
tion feature. Have the idle mixture 
adjusted for high -altitude opera- 
tion. Hopefully, this will prevent 
engine backfiring. 



GOT A PROBLEM WITH VQUfi CAR? 

Just as* Mwi stwyf tl Sent J yzuf qufrSffoiT r& the Car 
ClirttG, Popular Mechanics. 224 Sftft Sr, New 
York. N Y Whffe k enpn C*n™t Os anHwg#stf 

fitattG* 773 ftrar ara atQenef&i infaretf writ 
be pubtfsfted if* We cotkmn 



SERVICE TIPS 

■ Rough idling of a diesel angina after the car 
has- had work done or lis injection. Irnes may 
nave seen caused by a mechanic aeciden rally 
striking the transfer pump cover on the injec- 
tion pump with a tool. So says GW If the cover 
has a dimple or crack , the injection pump could 
draw air inio the fuel system through me darrv 
aged spot. 

■ Watch i| when checking automatic trans- 
mission fluid level m a Chevy Chevette. The 
dipstick comes in contact with the sides of the 
lube, which are wet. as rt's withdrawn. This 
produces a diflafeni level indication on one 
side of the suck than on the other, You can 
install the dipstick with the handle racing from 
or back— it doesn't metier. Bui always uw the 
lower level indication as correct — not ihe high- 
er level, 

* Here's another hauMo-flnd cause cl spark 
knock (ping). II concerns 1 979 Ghrys&er mod- 
els wilh 3GCM:u.-in, engines, two-barrel carbu- 
retors and automatic VansmJssions. To get rid 
ol knock,, retard Ignition timing hum 12^ BTDC 
to BTDC, Ihon reset enrlched-idle speed, 
and hoi-rasr-idle speed io specifications on 
your vehicle amissions label 

■ To eliminate a tow-frequency squealing 

noise Irom disc brakes of 1&78-80 Jeep Chen 
okee, Wagpneer and truck models, replace 
(font shoes with Brake Shoe Sol &1 3043S 
Have rotors replaced rf surfaces are badly 
damaged, or turned on a lalhe if surfaces are 
only slightly rusted or scored. JM 
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APPLIANCE CUNK 

QUESTIONS /MNSWERED 



Toaeter-oven element 

One of the elements in General 
Electric toaster oven t Model A2T-93, 
burned out. I bought a replacement 
element , but I'm puzzled as to how to 
attach the wire leads going to each 
iprad of the element, A re the wires spot- 
welded or is it a self-weld, since the 
wire leads seem to he. coated with a 
silvery metallic coating? Please hur- 
ry with the answer: I can hear my 
wife bellowing m the kitchen.— Sol 
Queens ViJfape 4 j \\¥. 

The wires pn the heating element 
are spot-welded, GE recommends 
either silver-soldering or brazing 
the wires to the ends of the element. 
GE has come out with a modi fled 
replacement heating element. The 
part is No. XT 11X64; it costs $4. The 
package contains one heating ele- 
ment, plus two barrel Connectors. 
The new- style element has a bus bar 
welded to the ends of the heating 
element. To attach the wires to the 
heating element first strip hack the 
insulation on the wire. Attach the 
bare part of the wire to the bus bar. 
Use the stainless-steel barrel con- 
nector to attach the wire to the bus 
bar. These connectors are crimped 
over the bus bar and wire. You could 
use pliers or a crimping tool to do 
this job. 

Reticent Ice maker 

/ hare a Sears refrigerator Model 
106-7679321, serial No. £6^63 1773. It 
has operated satisfactorily with one 
exception — the automatic ice maker. 
When if le'ci* new, / noticed that it 
didn't make as much ice as tuc old 
Sears refrigerator that if replaced * 
Only recently, however r did I remove 
the guard panel which separates the 
ice maker from the rest of the freezer 
compartment. / found that the ice 
tray is being filled only halfway with 
water. ts there any way that the 
amount of water fed to the ice maker 
can be adjusted, or is the ice tray not 
supposed to fill completely? — Adm. 
Andrew McB< Jacks on. Annapolis, 
Md. 

Your refrigerator has a flex tray 
ice maker. It is designed to meter 7 
to 8 ounces of water into the ice-cube 
tray in a l2.&-second fill period. 
There is no adjustment that can be 
made to change this water fill. 

Check the saddle valve which com 
nects the cold-water supply line. If 
the vaEve is installed on a horizontal 
line, the Valve should be placed on 
the top side of the line. Next, shut off 



the valve. Disconnect the 'A-in. o.d, 
tubing from the valve. Put a pot or 
bucket under the valve- Turn the 
water on all the way. You should 
have a goad, steady flow of water at 
this point. Reconnect the tubing to 
the valve. 

Next, check the other end of the 
tubing where it connects to the 
water valve. Disconnect the tubing 
at this point and check the flow. 
Also, check the filter screen in the 
water valve for obstructions. 



Unpredictable refrigerator 

/ have a Frig idaire refrigerator Mod- 
el U2-58, serial No. S2A0&27. it's 
about 20 years old . / moved it from 
my kitchen , where it ran perfectly, to 
my downstairs rumpus room. The 
refrigerator was idle for six months. 
KTierr / reactivated it * if started freez- 
ing for about $0 minutes, then 




WATER VA|_VE 



FILTER SCREEN 



SADDLE VALVE 



tu&lng. 
i/<r O.D 



SHUTOFF 

VALVE 



To ctteck water flow la icecui» trays, 
Inspect the saddle valve at the cold-water 
supply line, the wavier valve, tte titter and the 
tubing between the valves. 



stopped . This pattern repeated, 
though the compressor continued 
running. 

A refrigerator technician added 
some freon to the scaled system. After 
he left, the refrigerator worked for a 
while,. Now Tin ha ving the same prob- 
lem. The compressor runs, hut the 
refrigerator isn't cold. What could be 



ft yea riaw a jjLPftsta 1 ? eOtfur -any &&&}}■ 
ante. iafleJjf Along wtlfi rts mead And ssttsf num- 
bert ft? Apptta free Ciitvn Ptipufnr Mechanic*, 224 
West S7Ph Sr., Nbw York,, N.Y. IQQm Sony, but 
iflJKfs c-annor bo ara^brarud tndwiduaiJy Problpma 
of wide interest wtil be owussed in Jfr'a 



wrong? — S. Wa rch&l, Cumberland , 

k.l. 

Sounds as if you have a freon leak 
in the sealed system. Maybe the 
refrigeration tubing was damaged 
or bro ken when the refrigerator was 
moved to the rumpus room. To find 
this leak and repair the system 
would be a very costly job. 

Spendthrift washer 

On our Seats washer Model HQ- 
7&IS&00, serial No. H501063. we have 
replaced the No , 86793 solenoid on 
the two-way Suds-Saver assembly 
three times: the present one is bad. 
too. I don't want to replace the sole- 
noid again , because the cost of the 
part is outweighing the savings. The 
solenoid, iffien removed, is always 
Swollen to a point that i£ won't move. 
HVmf's wrong? — Earl Cassidy. Terre 
Haute, Ind. 

The T-bar on the solenoid assem- 
bly may not be snapping all the way 
closed in the coil. This would cause a 
buildup of heat, possibly causing 
your problem. 

Another area to check would be 
the two-way valve itself. Possibly 
there is something inside the valve 
causing it to seat improperly. 



SERVICE TIP 

B if you ere considering buying e new refrig- 
erator or freezer in the Tulum, you may wane to 
get the Association ol Home Appliance Manu- 
facturers' AH AM's Directory of Certified He- 
tfrgorators end Freezers, which lists over 50 
brands and 1 ,200 models It atao calculates the 
annual operating coat and olher impcrtenl 
comparalive ratings 

Another brochure AHAM publishes is 
A HAM's Directory of Certified Room Ait Con- 
ditioners. II haocoiTipareiive ratings lor over 22 
brands and 700 modaFs of room airconditiqn- 
ers, including the energy-efficiency rating 
(GEE) and B.T.UVhour cooling capacity. 

IF your local appliance dealer doesn't have 
copies of Iheee directories on hand, you can 
purchase them for 50 cents each from AHAM, 
20 North Wacker Dr., Chicago, III. 60606. M 
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CRAFTSMAN 
YARD SALE. 




on 1B-HP Garden Tractor ( *2&372) 



Single lever controls VARl- DRIVE' 
to aliow ground speed changes for 
efficient job handling. Many optional 
attachments avarla b!e, such as work- 
saving 44'in. mower deck, 

FEATURES: 

■ Twin cylinder, iKJriioM&i-shatt ,, rn4ne" 
mounted engine for smooth, dependable 
power. 

• Adjustable VARI- DRIVE" in3lorward 
speed ranges, one Teve rse 

• Master Lift Lever Faises or lowers any front, 
mid or rear mounted attachment 

• lg.m Non key elecinc start 

• Aulomotive type steering and differential 
for easy handling and maximum control 

• Adjustable. Spring mounted hr Da&k seat 

’flflgiBlflfKf Tiademgrt gEErwusn EiedncGo 



OPTSONAL CARDfN DU.CIT 0 R AUK KWEhTS 



flpc* Pto* &sc JianDP P T D ?.l]ar 
OPTIONAL LAW i; AH® GARDEN TRACTOR ATTACHMENTS 



S#Mp«r c mi Snffubgd? $cmikt''Mter 



SAVE 50% 

on 11 ft gauge galvanized alee I Chain 
Link Fencing Fabric when you buy 
Armadillo 1 posts, top fails and fittings 
ai Sears everyday low price. 

Tough omf beautjiui Armadillo corvee 
UamQwqrk is triple cos led lo help light a tt 
rust, cofrosion and weather. 3S. 42 P 40, 60. 
and 72-in. heights available. f*90Q2) 



• SAVE $100 

on fl*HP Riding Mower 
(Mower only) 

Rear-mourned electric siari engine. 30- 
in single blade mower deck "floats" to 
help stop scalping Five forward speeds 
plus reverse. Combination clutch brake 
pedal for quick slops, easy gear 
changes (#25612) 

Self-bagger catcher (#26932) avail- 
able at everyday low price of $199.99 

Most Items at reduced prices, 

SALE DATES: APRIL 4-17 



10-HP Lawn Tractor 
(everyday low price) 

Key lock electric start engine. 36- in 
“ Heating" twin blade mower deck. 3 
forward speeds, 1 reverse. Automotive 
type Steering and differential for easy 
handling and maxi mum control. 
(#25541) 



Minimum i.tk'-r^s. laliarvul'y 

P*iws and 0as&-uippVtFiiytoi1»fl corDnwral 

Uwfoo 

AyflllflBta HI tn*$l5oari r^i *1grg* 



You can count on 
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do the job right. 




r. Goodwren ch has Genera l Mot ors trainin g, Anri he works 



cars every day To me, it stands to reason that he's the mechar 
jo to when I need service or my General Motors car That's no 
■ has Ihe right tools And he has genuine GM parts available 

odwrench is committed to reason able prices - he has pledged 
titive with other places I could take my car around here for ser 



n get a written estimate from M> Goodwrench just by asking 



know about what I m spending before I ve spent it I like that 





% . 





So keep that g reat GM fee ling with genuine GM parts a! 

participating independent Mr Good wrench dealers 
Ifievrulets, Pontiacs. Oldsmobsles. Buicks, Cadillacs 
GMC and Chevy trucks 



in. 



CM QUALITY 
SfCVlCf PARTS 



it llTYHlkjl 




THE PM GARAGE 

CAPSULE REPORTS ON NEW AUTO PRODUCTS 



Blfctn 1 boots 

Race masters are a line of road rac- 
ing And touring boots for motorcycle 
riders from Bates Industries. The 
boots feature all -Seat her construc- 
tion, a full-length brass zipper at the 
back, reinforced toe in the shifter 
area, ankle and calf adjustment 
straps with brass buckles, double- 
leather ankle protection and expan- 
sion gussets on the upper calf area. 




Boot* are made Specifically for biker*; they 
feature h-rau Oiling* and rubber aole*. 



The sole is nonskid rubber and the 
entire boot is repairable. 

The standard colors are black or 
brown. Twenty-three custom color 
choices are available. Bates boots 
are sold at motorcycle dealers. The 
Racemasters retail for 5115 and the 
Bates catalog costs 53. The address 
is 636 West 16th St.. Long Beach, 
Calif, 90810 . — Joel Breault 

Snapping pliers 

If you're the kind of mechanic who 
likes to take things apart, sooner or 
later you’re going to run into retain- 
ing rings. Owatonna Tool has a nice 




Snap-ring pliers tiandli Internal and *x1*r- 
nal snip rings and coma with three Ups, 



set of snap-ring pliers for the pro 
and home toolbox.. The set includes a 
plastic storage tray and one internal 
arid one external pair of pliers, both 
with vinyl-covered handles. Four 
different- sized pairs of interchange- 
able tips (IKT* 45* and two different 
straight tips) are included to fit most 
snap rings. The snap-ring pliers cost 
124,40. Owatonna offers a free cata- 
log of all its tools.The address is OTC 
Tool and Equipment Eisenhower 
Dr., Owatonna, Minn. 65060. 

— Joel Breault 

Cleaning up 

Getting your hands clean afterward 
is one of the biggest auto-repair 
problems, Sta-Lube Formula II 
hand cleaner will usually do the job. 
Just work in a tea spoonful-sized dol- 
lop and wipe off. You can also use the 
product with water. 

Besides auto grime* Sta-Lube 
hand cleaner will take off paint, 
shellac, printing inks and adhesives. 
The goop also works on clothing 
stains, floors, walls and a variety of 




SlfrLubt hand cleaner will alto remove 
grease otaln* from clothes, floors, will*. 



hard -to -clean surfaces. The 16* 
ounce can cost $1.76 at my local auto 
store . — Joel Breault 

Handy flares 

Keeping flares handy for those inev- 
itable roadside troubles doesn't 
have to- be a problem* thanks to 
Olin's Flare Caddy. 

The bright orange plastic holder ta 
designed to carry six 15 -minute 
flares at a time. The striker assem- 
bly of each flare is held within the 
Caddy, All you do is pop the exposed 
small plastic cap* pull the flare from 
the caddy body and scrape the flare 




Gaddy keep* flares handy for roadside uw. 
Striker on the handle has ■ plastic cap. 



against the exposed striker top. It 
lights almost instantly. The other 
flares are on deck and ready for 
action. 

The Olin Flare Caddy is 58.69, The 
flares are available separately for 
$2Jm each. Qlin's Signal Products 
Div. is located in East Alton, III. 
62024* or look for the Caddy at auto 
centers - — Joel Breault 

Water absorber 

The Absorber is a synthetic rham- 
oisdike product which absorbs water 
at three times the rate of a conven- 
I tional animal-skin chamois. The 
sheet measures 2 7 * 17 inches and ia 
resistant to many chemicals, bleach, 

I whitewall cleaners, detergents and 
most solvents- In addition, it leaves 
no lint, even when you wipe a win- 
dow. It r s machine-washable and 
may be squeezed through a wringer 




Synthetic chamois absorbs boner than nat- 
ural akin and la almost Indestructible. 

The Absorber is supplied with a 
handy plastic storage container 
small enough to fit in a glove box. I 
found the product at my local auto- 
parts outlet at a price of S1L95. Fur- 
ther information can be obtained 
from Emgee Marketing* Box 506, 
Westmont, III. 605&9 . — Joel Breault 
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Everything lor 
Your Towing Needs 



SHAKE CONTROLS TRANSMISSION A 

OIL COOLERS 



5 WAV CONTROLS LIO H TIN O A I DS SOS PE NSIO N Al OS 



MIRRORS 




Asa iraileringenthusiasl, you Knew how important it is to have 
ihe nghi lowing accessories 

II- HAUL HITCH WORLD' has everything you need tor 
your low vehicle and trailer to help protect your investmeni 

Whether iffe only a new electrical connector or a complete 
towing system, you’ll find Hail at t> HAUL HITCH WORLD 
With over 35 years experience, nobody knows more about 
trailer towing than U-HAUL a 

COMPLETE LINE OF HITCHES 
H riches lor cars . J ruchs and motor homes Reg u lar a nd heavy- 
duty h itches Weight-distributing hitches including the new 
350 mini ’hitch. All from tap -brand names in trailer Ing such as 
REESE. DRAW-TlTE and i/ALLCY Also custom fabricslion tor 
unique vehicles and towing needs. 

COMPLETE LINE OF TOW I NO ACCESSORIES 
Brake and sway controls, electrical connectors, 
transmission coolers, ball mounts, suspension 
afcds, tow bars, mrrrors, and more 1 



CONVENIENT SERVICE 

Na matter where you traveL Theresa u-HAUL HITCH WORLD 
nearby. U - H AU L has o ve r 1 , 1 00 full y-equ i oped H ITC H WGR L D 
locations in the US and Canada Open seven days a week 

FULL WARRANTY 

H TCH WORLD cuslom hitches are warranted tar as long as 
you own your vehicle. Defects in male rials, workmanship or 
imitation w i IF be fa paired or replaced at no additional cosl 
at any of our 1.1Q0 locations. 

RV A TRAILER SERVICE A REPAIRS 
Spring and wuntercheckups MechenicaL electrical and body repawn 
Got everything for your trailer towing needs 1rom U -HAUL 
H TgH wOR L0.f r nd H I TCH WO RLD at a nearby U - H AUL 
Moving Center or m the Yellow Pages under Trailer H riches. 
Write lor FREE HITCH GUIDE. 

HITCH WORLD, Department P 
RO 0 ok 21503. 

Phoenix Amcna S&03S 



U-HAUL 



U-HAUL 






HITCH 



WORLD 







How the Vanagon Diesel works: 
Accommodating unusual shapes. 



Most tJungsthat ought to fit into cars 
don r lately 

Because just a bout all cars have gotten 
smaller lately. 



Wit h one big e«e ptson : t h e \fel Its wogen 
Vbnogon, If now holds nearlyotonin 
its 200 cubic fee' of space 

Mow ho vi ng bui 1 1 Over 4 m il 1 1 on veh ic les 
of ’ his type , v/e ve o Iso made t h e 
Mjnogonfar more ctviliied 



The fully independent 4- wheel suspen- 
se n system lets yo u catty up to 9 pea pi e 
i n so I id com fort smoat hlyover 
inhospitable terrain 



Urn# ifti > Ml 




Nothing else 
is a Volkswagen. 



The i ntenor looks 1 1 ke a private iet. 

True, 1 1 s not as fast . But its f if ei ■ i n jeered 
eng inedeli verson EPAesti mated 17 
mpg in itsgasoiineversionandanesti’ 
mated 29mpgasc Diesel, which makes 



it i he best mileage von in America ' 

W hen you add up what you get mtort 
and what you getoutof ir, the kfonogon 
is o most e*t roord i no ry mo ch i ne. 

And rhe big ges* t hi ng r Hof f i *s i n to it 
may be o whole new style of I rfe. 



* Use estimo led m pg " f or cc m pa r ison . 
Acruat mileage vanes with speed, trip 
leng th . a nd wea ther, 







Which is the lowest 
menthol lOOts? 

( Hint: it’s not Carlton.) 



JITOW Is the lowest menthol 
100s. But (t's easy to see 
why some people aren ’£ 
sure, They've had a /of of 
con/iisfruj numbers thrown 
atthemjor quite a white. 

Just took at (he chart 
at the tight and see for 
yourself. 

The truth Ls that NOW 
100 $ Soft Pack Menthol at 



2 mg far contains Jess than 
hal f the tar of Carlton 100s 
Soft Pack Menthol at 5 m g. 




And NOW Menthol 100s Ls by 
Jar and away lower In (ar 
than any other AfenrhoJ JOOs 
whatsoever, 

Which is the lowest 
JO0s menthol? 

No need toguess-NOW. 




100 s 



NUMBERS DON’T LIE. NOW 100s 



ARE LOWER THAW CARLTOl 


NIOOs. 








JOOk *h: 


NOW 


2mg 


2mg 


1 Pi □ ri 

0.01 mg 


CARLTON 


5 mg 


5mg 


Img 




A*t*mTT(»i stffi 1 pPcwnfflebvn'CmcihoG 



NOW 




BOX. BOX lOfl'i: Less than 0.01 rug. "rat". 0,001 mg. riicorini, 

SOFT PACK OS's FILTER, MENTHOL 1 mg. H iar D.1 mg. nictrtine, 
SOFT PACK 100‘s FIUER. MENTHOL 2 mg.‘iaf’'. 0.2 mg. nicotine, 
ft. per cigarette by FTC meihod, 



Warning: The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous to Your Health. 





by Mort Schultz 



feedback- 

carburetor 

actuator 



tHROTTLEKICKER 

ACTUATOR 



THROTTLE- 
MCKER 
SOLE NO IE) 



ECTOR 



V C L' MODULE 



TTVFE FEATURE 
SWITCHES 



CAFllSTBR 
PURGE 
SOLE NO m 



Troubleshooting Ford's 
Microcomputer Control Unit 

PART 1 



T hew arc the pa rts ol Fora's MGU syaie m found on tha 
VS en g Ines, The computer processes information sup- 
plied by the sensor? to control engine function i during 
Idle, part-throttle and lull -load operations. 



R ecently, aGM official confided to 
me the seriousness of the attri- 
tion rate of experienced dealership 
mechanics These old hands, who 
had been accustomed to idle mixture 
screws and simple electromechani- 
cal engine controls, were throwing 
up their hands in horror when con- 
fronted with the new, computer-con- 
trolled engine systems. "These peo- 
ple are quitting at an alarming 
rate/ 1 he claims. 

What about the local repair shop? 
It's in even worse shape. The corner 
garage doesn’t usually have the 
resources to buy the expensive diag- 



nostic factory equipment or to send 
workers to the training seminars. 

If you can't find a professional 
skilled in automobile computeriza- 
tion to fix the system when some- 
thing goes wrong with it p what are 
you going to do? 

And things can go wrong- 
enough , in fact p to cause one or more 
of the following problems: 

■ No starting. 

0 Rough idling. 

fl Stalling when the engine is cold 
or the aireondi tinner is turned on. 

■ Surging. 

fl Hesitation, 



fl Overheating at idle, 

■ Detonation {spark knock, ping- 
ing). 

■ Higher-th an -normal fuel con- 
sumption, 

fl Higher-th an -normal emissions 

levels. 

So, when push comes to shove, the 
burden of responsibility will fall 
upon you to at least be able to diag- 
nose a computer-related malfunc- 
tion. 

Based on my experience with this 
new technology, which consists of 
two weeks of theoretical book learn- 
ing and a week of hands-on practical 
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FUEL- 
CONTftOL 
SOLE NQID 



COOLANT LOW- 
TEMFtHATURE 
SWITCH A 



TACH IN POT 
! I CONNECTOR 

iFROMCOtU 



THERMACTOR 
BYPASS SOLENOID 
VALVE 



IDLE 

TRACKING 

switch 



computer 



THERWACTOR 

AIR DIVERTER 
SOLENOID VALVE 



TM Inline el K-cyf Fnder engine hie (ewer control* then the VB. 
The V6, however, doesn't have the fuel-control solenoid, but oth- 
eneiae, the closed- loop system works the same way, 



WIDE-OPEN 
THROTTLE 
VACUUM 
SWITCH . 



work, I And electronic engine con- 
trols less difficult to work on then 1 
found electronic ignition systems 
when they first came along. Most 
computer systems are self-diagnos- 
ing, »s long as you know how to get 
them to “talk.” 

Repair generally involves replac- 
ing faulty parts — a bolt-off, bolt-on 
situation. There’s practically no 
maintenance. And working on these 
things is a heck of a lot of fun when 
you show them who's boas. 

Okay, now let me tel) you how 
we’re going to handle your computer 
education. We'U start here with the 
Ford Motor Co. system. This will be 
presented in two purls, The GM and 
Chrysler systems will follow. Then, 
maybe we’ll cover AMC and some 
imports. 

History of computer* 

Ford has used two different com- 
puterised Bystems on cars and light 
trucks since 1978: Electronic Engine 
Controls (EEC) and the Micropro- 
cessor (also called Microcomputer) 
Control Unit (MCU), 

When the MCU system was in- 
stalled for the first time (on ’TB cars 
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equipped with 2,3-liter engines for 
sale in California and then on all *79 
California cars), it was called ECU. 
This stands for Electronic Control 
Unit. But ECU and MCU are basi- 
cally the same, so we'll just refer to 
both as MCU. 

The essential difference between 
EEC and MCU lieB In what each con- 
trols. EEC controls ignition timing, 
air/fuel ratio and exhaust gas recir- 
culation (EGR). MCU controls the 
air/fuel ratio and EGR. It does not 
control overall timing. However, in 
some cars, as I mention later, MCU 
retards the spark when detonation 
is likely to occur. 

To tell if a Fu rdf Mercury /Lincoln 
has an EEC or MCU system, exam- 
ine the distributor. If no vacuum 
(spark) advance chamber is at- 
tached, the car has an EEC system. 
Spark advance and retard are han- 
dled electronically, so a vacuum 
advance chamber is not needed. 

Conversely, if the distributor has 
a vacuum advance chamber, the car 
has an MCU system, if it has a com- 
puter system at all. 

Why has Ford developed two dif- 
ferent engine computer systems? 



"One reason is that different en- 
gines have different requirements," 
explains Walt Doelp Jr., supervisor 
of equipment research and develop- 
ment at the Ford Motor Co. Service 
Research Center in Dearborn, Mich. 
"But, to be honest, we didn't know 
whether the less expensive MCU 
would work as well as the EEC.” 

Ford’s future computer system 
will be the EEC-IV, which is sched- 
uled to be phased into production 
during the 1983 model year. If plans 
hold, the EEC-IV will replace all the 
other EECs (there are three ver- 
sions) and the MCU. However, ac- 
cording to Doelp, the EEC-IV will be 
mure like the MCU limn the EEC I, 
II and III. 

The EEC system 

Despite what I said about the onus 
for troubleshooting computerised 
systems falling on you, I’m not going 
to devote time to EEC. You need a 
piece of equipment called an Elec- 
tronic Engine Control System 
Tester (Rotunda No, T79L-&0), 
which costs $1,500. At this price, it 
pays for you to look high and low for 
a technician. 




indicalM Ihii all systems am normal. 



if you can’t find a technician 
equipped with this tester, you can 
test the 1 and II versions of EEC 
with an analog volt-ohm meter. The 
testing procedure is extremely com- 
plicated and too long for us to out- 
line here. 

Just so you'll know, the following 
is a list of cars having one of the 
EEC systems: 

■ 1978-79 Lincoln Versailles with 
5.0-liter (302-cu,-in.) engine. 

■ 1979 Mercury (49 states) with 5.8- 
liter (351-cu.-in.) engine. 

P 1979 Ford/ Mercury (Calif.) with 
5.8-liter engine. 

■ 1980 Ford/Mercury (Calif.) with 
5.0-liter engine and feedback carbu- 
retor. 

{Note: A feed back carburetor uses 
a so-called stepper motor, which is 
controlled by the computer. The 
motor, at the command of the com- 
puter, varies the air/ fuel mixture 
according to the load requi remen ts 
imposed on the engine.! 

■ 1980 Ford/Mercury and Lincoln. 
Mark VI (50 states) with 5.8-liter 
engine and feedback carburetor. 

P 1030-83 Lincoln: Mark VI (50 
States) with 5.0- liter engine and elec- 
tronic fuel i rejection. 

P 1981-82 Ford/Mercury (Calif.) 
with 5.8-liter engine and feedback 
carburetor. 

P 1081-82 Bronco, F-100, F-250, E- 
100 and E-250 (under 8,500 pounds 
GVW) trucks (Calif.) with 5.0-liter 
and 5. 8- 1 iter engines and feedback 
carburetor. 

• 1981-82 Ford/Me rcury (Calif.) 
with 5.0-liter engine and electronic 
fuel injection. 

"Ford Motor Co. will have about 
750,000 EEC cars oh the road by the 
end of the 1982 model year," Doe Ip 
says. 

The MCU system 

About the same number of cars 
will possess MCU by the end of the 
1982 model year. From your stand- 
point, the major difference between 



EEC- and MCU-equippcd cars is 
that you caw handle MCU trouble- 
s hooting and repair. You'll be able to 
troubleshoot and repair EEC-1V us- 
ing the same equipment. 

MCU is in 1978-32 California mod- 
els with 2,3-liter engines and feed- 
back carburetors. (All models with 
MCU have feedback carburetors.) 
All 1981 cars with this engine made 
for sale in the rest of the United 
States also have MCU. 

Other 1982 models with MCU are 
as follows: 

P Some 49-state cars and trucks 
with the 2.3-liter engine. To find out 
if a car has MCU, look for the MCU 
module (computer and module are 
one and the same) on the left-side 
fender housing just to the rear of the 
wind shield- washer reservoir. 

P Continental with 3.8-liter V6 en- 
gine (Calif.). 

P Capri, Cougar, Granada and Pan- 



ther with 4. 2- liter V8 engine (50 
states). 

P Mustang with 4.2-liter V8 engine 
(50 states), 

P Cars with 4,9-liter in-line, six-cyl- 
inder engine (Calif.). 

P Cars with 5.0-liter V8 engine, 
except Lincoln/ Mark VI with elec- 
tronic fuel injection (50 states). 

P Cars with 5.8-li te r V8 h igh-perfor- 
mance engine (49 states). 

How MCU system works 

Here’s a bit of theory about the 
MCU system that will help you 
troubleshoot it. 

The heart of MCU is the module, a 
switch that turns functions on and 
off. In other words, the module 
receives vacuum or electrical sig- 
nals from components that monitor 
engine operation. It analyses these 
signals, which concern the state of 
engine and catalytic converter effi- 
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deucy. The module then sends its 
own signals ("orders/' if you will) to 
other components that control en* 
gine operation. 

The MCU system is in operation 
during initialization, closed-loop 
and open-loop modes. In the days 
before computers, we called these 
"modes” engine start-up (initializa- 
tion), cruising (dosed loop) and ac- 
celeration, deceleration and idling 
(open loop). 

The initialization mode begins as 
soon aa you turn on the ignition key 
and is maintained for a brief mo- 
ment after the engine starts. During 
this period, the MCU module is pro- 
grammed to tell the carburetor, 
“Hey, carburetor, maintain a rich 
air/fuel ratio, so your owner will get 
this engine going real fast.” 

As the car cruises with the engine 
at normal operating temperature, 
the MCU system works in the closed- 




Most computer 
systems are 
self-diagnosing, 
as long as you 
know how to get 
them to "talk.* 




loop mode. Input signals tell the 
computer whether the air/fuel ratio 
is deviating from the stoichiu metric 
ratio. 

As it applies to the air/fuel ratio , 
stoichiometric (which literally 
means chemically correct) indicates 
that the mixture is neither too rich 
tior too lean* but perfect* Stoichio- 
metric ratio for a gasoline/air mix- 
ture is 14.7 parts air to one part gss. 

A stoichiometric fuel mixture 
burns completely, giving off no by- 
products (pollution)- In the dosed* 
loop mode, the MCU module tries to 
hold the carburetor in line bo it sup- 
plies a nearly perfect 14.7:1 fuel mix- 
ture. 

The term '’closed loop" refers to 
the relationship of the exhaust gas 
oxygen (EGO) sensor, MCU comput- 
er and feedback carburetor when 
the engine is warmed up and operat- 
ing under light-load, part-throttle 
(cruising). The EGO sensor in the 
exhaust manifold sends input sig- 
nals about the quality of exhaust 
gases (too rich, too lean or just right) 
to the MCU module, which, in turn, 
signals the carburetor to lean-out 
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(provide more &ir) or rich-up (pro- 
vide less air), This is the ‘‘feedback'* 
part of feedback carburetion. 

When the throttle is opened to 
accelerate, closed to decelerate or 
the engine is idling, the MCU system 
goes into open loop, in opvn loop, the 
EGO sensor is out of the picture. The 
MCU module holds the carburetor at 
a preprogrammed fixed level that is 
just rich enough to assure suitable 
engine response and performance. 

Another function of the MCU sys- 
tem is to control air from the car's 
air pump (Thermoctor system) to 
the catalytic converter. Under some 
conditions, air is injected directly 
into the converter. Under other 
conditions, it is directed into the 
exhaust manifold. 

Inputters and outputters 

Along with the computer and feed- 
back carburetor, you have to become 
familiar with all parts of the MCU 
system to avoid ie placing good com- 
ponents by mistake. Some parts are 
common to all Ford MCU-#quipped 
engines, while some engines have 
more or fewer parts. The chart at 
the right lists all parts. 

Service codes [see chart) are the 
key to MCU system troubleshooting. 
Service codes are the numbers that 
appear on the digital tester. 

It's called the Self-Test Automatic 
Readout (STAR) tester (Rotunda 
No, 07-0004). The STAR tester is 
plugged into the MCU system self- 
test connector and provides a digital 
signal code that tells you if the sys- 
tem as a whole is operating properly, 
if it isn't, the STAR tester readout 
reveals which component or subsys- 
tem is at fault. 

For example, a service code iA ll” 
says the MCU system is operating 
properly. A ^42"' indicates a problem 
with the EGO sensor or circuit. 

You can make tests with an analog 
voltmeter and a jumper vrire rather 
than the STAR tester, which costs 
about SlOQ. You have to watch the 
voltmeter needle closely to count the 
number of flicks (pulses) it registers. 
Well explain this in detail in Part 2. 

All in all, though, the STAR tester 
is a more positive toot to use. The 
chance of making a miscalculation 
and replacing the wrong part is nil. 
The tester may be purchased at any 
dealer selling Rotunda tools, which 
includes most Ford/Me rcury/Lin- 
coin dealers. 

The second part in this series will 
appear in June (because the May PM 
is the annual Car Care Guide issue). 
We will complete the discussion of 
the Ford/Mercury/ Lincoln MCU sys- 
tem through the various diagnostic 
and service stages necessary to iso- 
late faulty parts. wm 



MCU PARTS AND WHAT THEY DO 
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■xhiLraf tfiMinw'd, 4S « «. 


Caruitw purg* 

rtMU* *2, 
4,9, 5, & «nd 
kS-l&w 


netfs^ndrt to modiita autpdl uguJi to 

mrge ywi iromflia c*w™a 

or*w o' 1 The tue^wwtlbn 

— — — ■ , — — , | ■ 1— , - , ,ii h , 

lypfrn/rQ VrvQ) OOli ®PP wn 

rnnenMr. 


3taarfe-nvtBNl 

KtorM' 

4.9-lfter 


Haeponda id moAiia tuptJ etgn&HF to 
Cbad MrlhAx wxurn KNenco 
durtng undtflofiA *ftan detondtafi 
[BpaA kneefcj may occurs*] Hrvtoa 

Dode; 'bad wftb onmnuia^ 


J\wum-HiAw 
tetanoid [TfcS] 
irv) Purffl* 

*Jz*m mctiftt* 

\TW 3S, 4J, 
$.0 (&*c*pt 

end EX-RDM 


TKB r mpotkSs to moduta output 
vgr^n b flpf Tk> pnn^v 
idtrig wtmn angmfl ia 
worthing up. whan ajrcDiyfcrtnar if 
tornad on end whan Inoraeoad oooirnt 
osculation i# waded to avoid 
omtiwt 41 ta/t?. 


Faadbach cart 
adwbf 
3-9. 4-2. 5-0 
and 5S-hM 


naaponde to modw Mjxit o^gntoi to 
Adjust air-Mai moduie/ei (mitrun 
1» ta*nt 4? (mi Uluru fefS rich). 







Roadhandler ■ 

ALL-TERRAIN TIRES. 
ALLYDI CHANGE ■ 



find. Yet a special center-running rib is 
designed to help give you a smooth, 
quiet ride along paved roads, 

And wherever you go, you get 
radial-tire fuel efficiency 
What's more, our Road Handier A-T 
comes with a mileage warranty So 






It 5 a wonaer everyboay doesn t whatever kind ot light truck or rv yo» 

make a tire like this, dTtn ’ S « rs Aas a 

Sears RoadHandler Radial All- you not only get a smooth ride, you're 
Terrain tires are just what the name covered for 44, 000 miles. In fact, all 

says. All terrain tires. Strong enough Sears light trnck tires have a written 

mileage warranty. 

VfeTl even rotate your 
set of Road Handler A-T 
tines every 5,000 miles. Free. 

And now that we've 
helped your truck to ao any- 
where, we'd like to help it 
go. So Sears has DieHard® 
batteries built just for your 
light truck or RV 

By the way here's what 
Sears Limited Warranty on 
Light Thick Tire Wearout 
covers. For the number of 
miles specified, Sears will, 
upon return, replace the tire 
or give a refund, charging a pro-rata 
charge for the miles received 

They can carry you smoothly if wearout occurs and is not 

down a freeway ( even if the freeway caused by failure to prop- 
isn't so smooth). Yet they're sure-footed eriy maintain the tire, 
enough to get you down some back- We add something 

county logging road. else at no extra charge. 

The reason is our tread, It's cut Confidence, 

wide and deep to give you real grip- 
ping power in snow ice, sand, loose 
dirt, or just about anything you 

You tar> count on 

Sears 

C 5p M f fe Ftortwa pnJ C-n IHJ 



Our everything tight truck tire. All terrain. All weather. All kinds ot roads, 

and tough enough for anywhere 
you might go. 



polar Mechanics 

FILE BOXES 

fr 

SEPARATE INDEXES 




No more untidy shelves or magazines 
stacked on top of each other . 






POPULAR MECHANICS FILE BOXES will help you keep your magazines and 
bookshelves trim and orderly. PM U now offering a sturdy glossy lacquered 
File Box lo keep a year's supply of PM issues neatly together. The FILE BOX 
stands alone with all twelve issues intact! Line them up 
bookshelf and always have 
a wealth of do-it-yourself 
information at your fingertips. 

With every order you 
will receive FREE self- 
adhesive labels covering the 
years 1975 through 1984, 

Peel off the year required 
and place on appropriate 
PM File Box. Turn the 
File Box any way you 
choose. Plate the year on 
the side that's convenient 
for you. Expose all the 
magazines on the shelf, or 
keep the solid side in view. 

It’s your choice! Either way 
you’ll have a valuable, 
convenient and very 
attractive reference library. 



Price for 1 File Box, 
$2.95 



Price for 2 File Boxes, 
$2.75 each 

Price for 3 or more 
File Boxes, $2.50 each 



PM Indexes 
for the years 
1975-1981 
are here! 

Find the answers to your 
shop, home and car 
problems faster than ever 
Thousands of entries cross- 
reference the articles that 
have appeared in PM over 
these years. 

Broad category listings 
help you locate articles on 
home remodeling, boats, car 
maintenance, shop projects 
and many other subjects. 

ORDER BY YEAR! PRICE 
for each index is $2.25. 




SENDYOVR ORD ER TODAY ! 

lili i" ijtfw it Tour w«ha fw d eilrtsj 

POPULAR MECHANICS 

Box 1014, Radio City Station. New York. NY 10101 



Ptiputw MrrMnk* !■ a piihlJf ai!h hi of Hph^ Mjjiaiitici a Ljirtmm cl THE HF^XST fTAflfr BRATTON 






1 CLASSIC WORKBENCH - Here 's 
the classic European workbench every wood- 
worker dreams of owning. Using these plans, 
you con build this workbench for less than 
half (he cost of a factory made version Ours 
is fashioned of maple to give a lifetime of 
use. You get detailed p fans with instructions 
and material list. PL-1 748, i&»B3. 

2 Cutoff saw - Build this inu^cost 
power tool and make kacksawing a lot 
easier and accurate This cutoff saw cuts 
channels, angles, and rounds with ease and 
precision even up to 3-in. size. Although it 
can produce work of machine shop quality, 
it's not too heavy to be portable. These 
features make it an ideal workshop project. 
PL-1735, 33.75. 



3 TOOL CHEST for a master craftsman. 
Compact toot chest made from cherry wood. 
For handling ease, it's actually two boxes 
Well-organized hand tool compartments 
allow easy access. Expert wood construction 
absorbs moisture and protects tools from 
rust. Also includes plan for an oak doily. 

PL- 1743, 34.75. 

4 AIR COMPRESSOR — you build 
this, you It wander how you ever got along 
without it You can inf late swimming gear, 
toys, auto and garden tractor tires — sand 
blast parts, blow-dean fim mechanisms — 
vacuum your car s airconditioning system 
prior to adding freon. The unit also features 

a fifteriwater trap. All can be done with 
PM s t-hp. compressor PL-1717, tS.Oi. 



5 DRILL PRESS — features a ball- 
bearing spindle, variable-speed drive and large, 
adjustable work table, ft j designed for a 

HIS hp. motor , delivers hefty torque, has 1/4 
inch capacity tn steel Ail parts are readily 
obtainable at hardware stores and bike shops 
PL-1401, SO.B5. 

6 HYDRAULIC LOG SPUTTER- jpM 

your firewood the easy way. This rig exerts 
some 19,090 tbs of pressure and splits with 
ease 2-ft tenths of maple and ash togs 12 to 
14 in in diameter, ft’s backbone is an 
t-bem. and it's powered by a 3 dtp. gas 
engine. Best of all, yoi t can make money 
unth it tool Plans end instruction booklet 
included PL- 1708, 1&.95. 



You can build all of these yourself! 



For more on shop 
and home plans, 
send for our 

PLANS and IDEAS 

CATALOG. B -1 700, 
$ 1.00 



POPULAR MECHANICS PLANS LIBRARY, B^x 101 J. Radu.Ciiv St. . Net* Yi.rL, N Y IQIQI 
Please Send me Ihe plan projects I have checked below. 1 endow a check or money order made 
payable to "Popular Mechanics" 

□ PL- 1748 □ PL-1798 □ PI^ITSS □ B-1700 

□ PL- 1 743 □ PL-1717 □ PL-1401 

■Vfl (dim tf* i&ippwi PV**€ 24--?th* ft r tannery 



Ptypulhr HriTulikii Ik I p'aMlHrih'fi HtllU HacmIuh. i Bmikti at Hf E NLUST COShQltATICft 



YES, YOU CAN! 

In these days of soaring prices and eroding dollars PM Magazine is pleased to present 
these six great shop items you can build yourself. There's something here for every man 
who knows how to use tools. BUILD THEM YOURSELF from Popular Mechanics diagrams, 
illustrations, easy to follow plans. 




HARg"g* ,H ® 

HA rt|ClNCS. 




Supreme Quato 



PENfeo 11, 



Lubrica^' 



it s the one you need for hrgti PPM protec- 
tion, for that precision engineered car of yours 
Pennzoit CT Performance Motor 0(1 has 
friction reducers to help an engine run easy, 
increase its efficiency A product of our long 
on -track experience, this ones the one for your 
high performance high rewtng engine. 
PennzoiE CT Performance Motor Oil 
Protection Quality Efficiency 



CT WITH m 



HINTS 

FROM READERS 



Stirring paint 




Even after it has been on a shak- 
ing machine, a new can of paint 
may not he mixed completely* Stir 
the paint and scrape the bottom 
of the can to distribute pigment 
for proper color and consistency. 

— Waiter E, Bu rton 

Hoof -g utter maintenance 

To maintain the wooden roof gut- 
ters on my home, I sweep them 
clean with a broom stub* then 
spray on the body undercoating 
that's used on cars. This seals 
gape between gutter and house 
trim and covers spots a brush 
can't reach. One can covers about 
40 FL— firmest Turner 



Sturdy sawhorses 




[ make these sawhorses in pairs, 
one without a shelf, so it stacks on 
top of its mate. [ use fir for the top 
to give strength and pine for the 
legs, since fir tends to split. 
Before assembly, I cut and test-fit 
parts carefully to ensure sturdy 
sawhorses . — Robert U desert 
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FRESH AIR 
ON DEMAND 

Zestron lonair 1G-700 Generates 
Negative Ions By The Trillions 



If you've been in the mountains 
lately, you know how air is supposed to 
smefl. 

And perhaps you've captured that 
clean, fresh, invigorating atmosphere 
after a thunderstorm, or while standing 
near a waterfall. 

That clean fresh air you enjoyed was 
rich In negative ions. Mature's own air 
purifiers, 

THE ZESTRON IG-700 

Pollution and civilization destroy 
natural air ions, A ZESTRON ionizer 
recreates 4Q Trillion of these ions every 
second, They clean the air of smoke, 
dust, solid pollutants, odors, bacteria 
and viruses which fall to the floor as 
dust. 

A new solid-state pulse circuit 
breakthrough is used in the Zestron 
ionizer. This gives the greatest ion 
output (with no detectable ozone) at 
an extremely low price I Compare the 
performance and prices shown in the 
chart. The IG-700 clearly has the 
greatest ion output — yet sells at a 
remarkably low price. 



ION GENERATOR COMPARISONS 



WHIZED 


m i mrt*T) 


PRICE 


ZESTRON IG-700 


1.904.000 i 


! 84.05 


Ion Cloud XL 


840.000 


179 95 


Energen 402B 


550,000 


149.70 


Energaire 


433.000 


79.95 


Energaire plus 


430.000 


5995 


Ion Fountain 


430.000 


99.95 


Ion Cloud 


350.000 


73.95 


ionosphere 


350.000 


99.95 


Mgduiian 


75.000 


35.00 


AirCare 


72.000 


149 95 


Omega 7 qq 


63.000 


245.00 


J5&A Air Bubale 


77? 


39,93 


Orbit 


?7? 


99.95 



WHAT IT DOES 

The high-powered output of the IG- 
700 provides more negative ion benefit 
for you. It cleans a larger room faster 
and more thoroughly than lower- 
powered units. Under ideai conditions. 3 
40 by 40 foot room can be cleaned by a 
single IG 700, 

HOW THEY'RE BUILT 

Don't let the (G-700's low pnce 
mislead you, The unit is of The highest 



quality, designed by engineers with 
many years' experierce in zero-defect 
spacecraft design. Evey Zestron is built 
with quality parts and materials which 
operate at mere fractions of their 
maximum values, to give you years of 
trouble-free service. 

Mew technology, developed by 
Zestron engineers, has opened the door 
to Improved performance at a lower 
price. Zestron is the only company to 
bring price- performarce technology to 
negative ion generators. 

IG-700 SUPERIORITY 

The IG-700 features adjustable 
output, which lets you set the output to 
your own preference, Some people 
prefer fewer tons at night, while a large 
smoke- filled room needs more ions 
than a small room with no smokers 
present. 

The IG-700 has no moving parts and 
nothing to wear out or replace, unlike 
" perfu me' ' filter-type air Cleaners which 
require frequent replacement of 
expensive filters, and which emit no 
beneficial negative ions. 

The IG-700 is a compact 2% by 2'A 
by 6 'A inches. At 1 .5 watts it costs 
about 7 cents a month to run from 
standard house current. 

The IG-700 features an operating- 
output level indicator that shows you 
the actual output level. Most 
competitive units simply indicate that 
the unit is plugged in. 



FREE TEST DEVICE 

A free passive remote ton detector 
is included with each ionizer. This 
handy Little device gives you 
independent proof of operation, and 
permits comparison with other 
manufacturers' ionizers. 

Place the detector first close to a 
Zestron ionizer, then close to a 
competitive unit. You will see far less 
ion output from the competitive 
ionizer - in some cases no activity at 
all! 



Please study the facts and figures on 
this page, and then order your Zestron 
IG-700 Try i t for 1 5 days in your home 
or office. We predict that you will be 
delighted with the fresher air and more 
stimulating atmosphere it provides. 










IONAIR 

CLEANER 

IG- fOO 




If you are displeased for any reason, 
however, you may return your unit 
within 15 days, and we will promptly 
refund your full purchase pnce. 




HOW TO ORDER 



Send your name, complete mailing 
address, and phone number with your 
check or money order. Credit card 
holders (VISA, MasterCard. American 
Express. Diners Club, Carte Blanche) can 
speed delivery of their Zestron lonair IG- 
700 by using our TOLL-FREE ordering 
number. We are offering this superbly 
engineered Negative Ion Generator fora 
limited time at the low price of $84 RS 
plus 54.00 postage and handling. Price 
includes Remote ion Detector and 
Owner's Manual, 

ZESTRON IG-700 - $84.05 

Plus $4.00 Postage an<j Handling 
i Alabama res di-nt j, add $3.40 fax) 



CREDIT CARD ORDERS ORLY 

Call TOLL-FREE Anytime 

1 - 800 - 228 5600 

•Nebraska residents, ul 
1 ^ 00^642 &TJ7 



For Ottier information: (205) 793-6076 

O SATURN 

MARKETING, INC. 

Department PM4 
P. O Drawer 159 
Dothan. Alabama 3630 2 








BRAINS 

OVER 

BRAWN. 



Nothing this easy snouid took 
this go<xi Yet. in minutes, 
Simomz ' Poly Glaze restores a 
■'just -waxed" shmc to any 
waxed oi poly coated 
^ finish Just spray it on, 
wipe it off, to replace 
surface polymers 
worn away by 
weathering 
It’s positively 
bnlkdiu. 



Simorm and BuperPoly irft eg. s-ifti-ftsl lr&lemArkg of Umrsn Carbide Sapor afiarc Danburr CT OE-91 f 



Af hlghwdv 
speeds, gases 
aulQIltdl tidily 
bypass bnNI&s 
tu\ backpressure 
Ifli man mum iu«i 
etliEienCy 



A\ city speeds 
ejthauSl gases lia^rl 
in economical 
reverse Plow pairem 



the fuel-efficient muffler! 



PHOTO 

HINTS 



Spray tames shine 




If yeuVe been bothered by glare 
when photographing metal or 
glass, here's the solution, A dull- 
ing spray p which b available at 
art stores* will not damage sur- 
faces .- — Robert Hertzberg 




Emergency magnifier 



Those little darkroom magnifying 
glasses are great — but what do 
you do if you don't have one 
handy? Yourcamera lens makes a 
good substitute. — Bob Berger 

Make borderless prints 




Plywood, painted white, makes a 
good easel. Draw a rectangle on it 
the size of your paper. Compose 
your enlarged image on it to 
extend slightly beyond edges, Se- 
cure paper to easel for borderless 
prints . — Robert Hertzberg 
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j DRAWER is M ■ 
/ optional at pt I 

/ EXTRA C05T! M 1 

1 6 Month Parts 

Warranty! Factory 
New! Factory Perfect! 



g-unJik i‘Ki?ii ij*i u« v -^n f™ 
TfiHM afjAft-d-. •=>*■ 1 TP- lliil 

22 D f#*J p** iriiftUtO 



MUST LIQUIDATE 

AT BELOW DEALER COST! 

3-Speed, Horizontal A Vertical 



hn C" RAM 


n CAUf 


1 IIP. 0 BAN 


II oAW 



Heavy-Duty for Steel, Iron, Copper, Wood, Plastic, etc. 



PUBLIC NOTICE! 

Bankruptcy and Financially 
Distressed Merchandise! 

Wb am AulfiLiriJu t; liquidate] ridinviHiEiaiiEtx that 
mum L* qu^Lv ¥>\t\ At p*H*lwe»n*w 

Of a vitIvIy nl i 4 »ni ujch as 
ChrtrprOtfUCflfc* Iasi y**' + metfat% flfiflno 
mic r-Dccxsi'-on , CkttifHJft 

udr-biji nangK-ll a non l lirunoial protUrrrci 
di !■[» nijiiueO lkvn-f r vlu 

It rum ^nnw ul ant company i&vch huf^kii- Ehvcin 
'«hn! be l.quidalMJ lor rm-mE^iara 

cash, call ub T oft -Free 1 liDO 323 - 0*603 On 5 v 
p-iriduCd in twFf^i o-p-efdtiny candiiion will pH 
cflutiWefl 



CUTS STEEL UP TO AW ROUND, 
UP TO 4 ” x 5 Vi" RECTANGULAR! 

H(t* p 4 i big rugged. heavyweight band saw with 
partly Of p&Wtr ta atlci: through *lwSl up to & 1 a ^ 
Thick! 1 1 ifl easily through any ape stock - flat, 
bar, $qu«r* L channel, Iub f i U$e it to s*w lumber, 
plastic, copper., brass, aluminum, Irpn J with pr-orH-r 
saw blade Comas with standard ! ^“ blade. 64 'y 
long 8 Cade rides on big TVj" handwheel 

For horironta f cuts, you can w isa - lock wo tk i n pa si- 
no n and walk away. Aulomalic shut-off turns off 
machine whan on! ia completed. Tena-ion control 
Apr mg adjusts quickly to feed biade at proper rate 
□f speed for smoothest culling. It cuts m vertical 
position, too, so you can slit notch or cut contour 
shapes! An id sal cutting (ool lor your workshop 1 

KB Cut* up toAVk" roond slock; up to 4 " it 5 V tec- 
fvin^utar stuck 

|£ fl *> tip capacitor start motor gives plenty of 
power. Thrae- prong plug I its 110 V outlet 
Q^ie&l and bronze gears; warm gear drive for 
smooth, long- lasting performance 
Dc»y fldjysirneni tor tH«tB lunvion. 

BT 1 Adjustable roller guides-; bell bearing Thrust 
gyidd tb keep Wlitf* n^d tor meat eMBoTivii Put- 
ting Prevent loose blades that break 
QHeevy duly stand for firm, sturdy support 
QHp^ily ribbed castJron saw bow provides nuis* 
weight and rigidity plus reinfoicament, 

Q Heavy duly metal work slop lei* you riypOAt 

tome length cue, time after lime. 

El Head support allows qunzk work chgnge 
without lifting 44 W hoarf ftM the w*y up 
EHJ Equipped with NEW A 56 motor frame. 

HI Easy access for change of blade 

$ 470.00 value 



OUT THEY GO AT DNLV: 



Includes 

complete 

upafairng 

manual 



frur. J 1 ' wide 
IS'-j" deuvp, 

J 7% M high with 

ffl 3 Vi“ wilh 
hwad *f\ 
vandal 
L pGlrtienl 



Eh «|3- wi 

1&0 ibf Add 

9 lbs TriCIFV 
with whfrah 
h'mJ draws* 
fell. 



WHEEL 
KIT is 
optional 
*< 

EXTRA 



COST! j 



Converts Quickly 
to Vertical Saw 
With a Handy Cutting Shell! 



Set of Wheels & Drawer, $25 Extra 

Sat includes handy drnwnv fur holding tuuts; 
wheel kit feu easy movement q 1 bend sew Ideal 
accessor ios only &25 00 entra 



Blade yuida a tm aritniiu far 
sirp Mart: pvet mil! 
miiim In Jile.lw far 

K-Mrenen a^f? accuracv 



I dT.rtp r.jli -twr-iHi^l miTiL.p,N..J un 

qibbs lor Ulpnrn«rti MN ^ 1 

r wnt e«urB^if fcnL.I p/Qipw# 

bladi travel 



The up head Eilla hock far -.riia as a vertical 
HW' A handy CUIeihq T$bl* |$ \nflyrJed Vwr can 
rtqiGfv, H<ii| m cut >M4ur ta^^pva uaing Ibe *Kali 
fut support IT' i like having iwa uwi in mq* 




Credit card cu$lorrters 
Carr order by phone. 

Toll-Free: 1 - 800 - 328-0609 

II busy signal, qj aftef pLitmcv* hours, oi 
in Minnesota, -ce.il i- 800 - 228-2606 
24 h-uLtr*. ^ day. 7 days a wflek 



C.O.M.B. Co. 




ONE OF THE NATION S LARGEST AUTHORIZED MAIL 

L ORDER LIQUIDATORS OF CONSUMER PRODUCTS 
6850 WAY7ATA 0LVD MINNEAPOLIS. MN 



I 

I 

I 

I 

I 

I 

I 

I 



C.O.M.B. Co. / Authorized Liquidators D^pl H 70ii 1Q40 

6856 Wayzala Bonjldvard Minneapolis. Mmn 55426 

S«^d rriu_ Maauy D-ury 0 him 1 Saw pi a! $Z?9 00 each I wdll pay ihipping charge Eothv 

Uriyer yptn del^ary !AI»mv4 & Mceki datvajv 2 3 w«fih« Smry. 

m COP rjrdnUD ! 

AIlp vent ieEi at Whaelx tm D rauvarx at $ 2 S (M'h cumiiiete ut ^hC^M 4 ae iJnp^.ng. 

My qhbch w rnon^Y order lx F-nctoiad |MiniLqso[^ ruiiilensi m\4 S'i itaVl utux, tux | 
Charge io my Maxtere-ard’ VISA Arrwican Expr^ii flirmrs Club 

Area k" „£s.p|r^$ 

PLEASE PRINT CLEARLY 

N**™ - 

Add i mi 



City- 



r /IP, 



Rvnl frw? Cui-lorror IT Ervcfa cnm*rj <Jq n^l oorm^lly dahvef to ■.■ou-' hom-i h^IuUu a r^iwwilh J 
Ihix <irdn- U^Ein^ reirlil *f fcEE«W y,**? CflPi thm 
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Enjoy a roaring fire . , ■ 
the easy way, with PMs tog Splitter I 
What could bo more pleasant log splitter easy to build and 

on a cold, cold day than the a fun thing to use. And, you’ll 

warmth of a roaring fire. And, save your back from aching as 
you can have all the firewood you split logs the easy way. 
you need and save time and Have more time to enjoy the 
money by splitting that fire- crack ting fire in your fireplace, 
wood yourself. POPULAR ME- Use it through this year, or 
CHANICS LOG SPLITTER ex- start getting ready tor next win- 

erts some 10,000 lbs. of ter. Either way. it's a very 

pressure and will easily split sound investment. Send for 
2 ft. lengths of maple and ash complete plans and step by 
logs 12 to 14 Inches in diame- step instructions for just $8.95. 
ter. With an I-beam backbone, Send a check or money order 
double-acting hydraulic cylin- to PM Plans Library- Log Split- 
der, control valve oil filter, ter. Box 1014 Radio City Sta- 
3-hp. gasoline engine and oth- tion. N.Y. N.Y. 10101 
er features, you'il find this 

PM LQG SPLITTER 






T&- Thr L'pn Ihgp. > 

to IVTYlfl 



bi im, tar, Cud 
fitih Tfll !*I3> S44- TIDC 



Chy , jilM,,., . r £ip_ 

1^«cppiiJujerCafif end VISA 



NEW METAL DETECTOR 



FIND GOLD, SILVER, COINS, RELICS! 



U S, PATENT NO 4300057 



Find 

Burled 

i Treasure) < 



Metal Delector 
finds lost and 
hidden valuables! Detects thru din, 
send 1 , solid rock to find all metals. — 
or adjust to screen out Junk Ilka nails 
and foil, to pinpoint precious items. 
Find single coins up to 10 Inches 
deep, a bag of coins up to 2 feet 
deep, large object 3 up to 6 feet deep! 



5 Year Unconditional Guarantee 



Adjustable Aluminum Stem 
Large View Master Meter 
Cleartone Loudspeaker 



$89.95 DELIVERED * Waterprool Searchloop 



VfSA, MASTERCARD, 

American express $ Oualitv Constriirtlon 

CALL TOLL-FREE 1-800-35 1^2274 UUdlliy ^OHSirUC UOM 

(Te*3S collect 1*1 5-5G3 1 1 1 5) 

OR SEND CHECK OR MONEY ORDER * Easy tO US8 
IMMEDIATE SHIPMENT 



TECHNAJNC., 11900 Montana El Paso, Ts 79936 



Return within 30 days 

for full refund if not satisfied 



THE IRON SHOP 

,‘/_a f .. 1 1 ^ • k . -■ 



P^yl*r is a publicqlmn ijf Heirjft Wegfeiro* 4 DwijjOi' gf ffi? HEAHST CORPORATION 










"Nothing but Exxon motor oil for my baby.” 



'*1 love her. Got a motor that never 
misses a beat. So I treat her right. 
I give her Exxon motor oil— 
Exxon Extra™* to be exact.” 
People all over have good 
things to say abou t Exxon motor 
oils. Fuel-saving Exxon Extra 
gives tough protection. And it’s 
a good buy. 



There are five quality Exxon 
motor oils: Exxon Extra 10W-30, 
heavy duty XD-3tv and economy- 
prioed Exxon Plus™, for gasoline 
or diesel engines. And for gasoline 
engines, Exxon Extra 10W-40 and 
super-premium Uruflo » 10W-40. 

There’s an Exxon motor oil 
that’s right for you. 



Look for Exxon motor ofl 
where you shop for oil. 







ALL OUTDOORS 



Three- wheeling It 

First there was hiking. Then came 
horses, wagons, bicycles, trail bikes, 
four-wheel drives, beach and dune 
buggies, all-terrain vehicle a and 
snowmobiles for heading out along 
back-country trails. Each made the 
going a little easier when the 
conditions were right. 

Most popular new vehicle to take 
to the trails is the power tricycle- A 
three-wheeler that can head off- 
road for work or fun, the rig is being 
used by sportsmen, farmers, ranch- 
ers and outdoor-maintenance types 




Grown-up tricyctee are popular new rlge for 
off- road work and fun. Kawasaki KLT 250 
has Improved suspension, 246-cc mill. 



for year-round convenience, Fat, 
high -flotation tires can roll it across 
soft ground or snow without bogging 
down. More powerful motors take it 
up steeper slopes and add speed and 
performance. 

Now, refinements are being added 
for better comfort and control, as 
well, Kawasaki's new KLT 250 for 
1982 has a shock-absorbed front 
fork, key ignition, electric start, 246- 
cc* four-stroke engine with five- 
speed shift transmission! 12- volt 
lighting, rear trunk, and front and 
rear drum brakes. It costs about 
*1,700, while the 19B-cc KLT 200 is 
*1,500. These classy trikes have 
come a long way from toys. 

Winchester winners 

For shooters who think of the name 
"Winchester" as part of the history 
of settling the West, there was worry 
last year when rumors went around 
that the guns might disappear. The 
good news is that not only ls U.S. 
Repeating Arms continuing to 
produce them in New Haven, Conm, 
but specialty models are still being 
marketed by OI in Corp.'s Winchester 
Group, former makers of the com- 
plete line. 

Olin’s Japanese affiliate, Kodem 
shu. will go on turning out top-grade 
models. Among new shotguns just 
announced are a Diamond Grade 



series of over-and-under trap and 
skeet guns. More unusual, however, 
are an over-and-under shotgutVrifle 
combination and dual-barrel rifle. 
Four interchangeable Winchoke 
barrels with varying chokes in 12 
gauge are supplied with each Super 
Grade over a 30-06, 300 Win, Mag. or 
213 Win. lower barrel, It J s S2.O00. A 
limited-edition Grand European 
Double Xpre as Winchester rifle, with 
23^-inch over-and -under 30-Oti bar- 
rels, is *2,500. All Glin’s Winchester 
Group rifles and shotguns, in fact, 
are over *1,000 + Qlin will continue to 
produce its well-known lines of Win- 
chester-Western shot shells, car- 
tridges and ammunition reloading 
supplies. 

Putting It together 

Some outdoorsmen like finding bar- 
gains in quality gear. Others start 
with plans or kits, and then there 
are those who want to create their 
own customized rods and lures, tar- 
gets and bench rests, tripods and 
blinds, boats, saili, tents and packs, 
and cold-season clothing and shel- 
ter. Juat about all of us fit in at least 
one of these pleasant categdrids. 
But getting started and finding 
the necessary materials isn't hi ways 
easy. When local sportsmen and sup- 
pliers can't seem to help, here are 
some of the sources that we've found 
particularly useful. 

■ For fishermen; Boyd Pfeifferis 
Tackle Grafter Catalog (14303 Rob* 
caste Rd,, Fhoenis, Md. 21131) is a 
fine $1 collection of 2,800 items for 
making your own tackl&. Free bro- 
chures on building bods and lures 
are also available. 

■ For boating supplies: Defender In- 
dustries, 225 Main St,, New Ro- 
chelle, JsLY. 10801, also had a Si cat- 
alog that is one of the most complete 
around Boat builders often have 
trouble locating the wood they need, 
and should contac: MX. Condon, 258 
Ferris Ave., White Plains, N.Y. 
10603, and Quality Wood Ltd.. Box 
205, Lake Hiawatha, N.J. 07034. For 
marine adhesives, try TravacoLabs, 
345 Eastern Ave., Chelsea, Mass. 
02150. 

m For camping kta: The broadest 
selection of clothing and luggage 
kits probably comes from Frostline 
at Frostline Circle, Denver, Colo. 
80241. Goose Dance, 215 North Cayu- 
ga St., Ithaca, N.Y, L4350, is a source 
for Altra kits. Country Ways, 3500 
Highway 101 5., Minnetonka, Minn, 



55343, stocks an assortment that 
includes snows hoe furniture, boats, 
and even blue-grass musical instru- 
ments. 

Hatching an RV 

For a quick change from a road Rab- 
bit into one that can create a camp- 
ground hutch by opening the hatch, 
there's a new invention on the mar- 
ket. It h s made by Mechanical Plas- 
tics! Castleton St. B Pleasant vi) I e, 




Thla VW Babbit can hatch a hutch called a 
Hatch pack. Flfp-uptop opens oul to oovsra 
double bud for campground ovarnlghTJng, 



N.Y. 10570, will coat about $1,500, 
and ia called a + ‘Hatehpack." At 
present, the unit is only available for 
Volkswagen Rabbits, but adapta- 
tions for other hatchback cars are 
planned. 

When it ? s closed* the Hatch pack 
blends into the linos of the can 
There is 5 feet of headroom under 
the roof when the top is up + to 
change a compact into a camper for 
quick comfort. FM 
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^ADlA^ 
w Mist- , 



CANADA AT ITS BEST 



Light. Smooth. Imparted Canadian Mist ' 

The whisky that's becoming America's favorite Canadian 



w?e 4ome fow/m 



IMPORTED BV6-F SPIRITS LTD NY NY CANADIAN WHISKY -A 8LEND flG PROOF © 19B0 

* MeVc rr DM. J OivmCj 
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ANNOUNCING A NEW CONCEPT IN PICKUPS 

NEW-SIZE'83 FORD 




A NEW CONCEPT IN PICKUPS, Rif d s 

American-built Ranger combines high mile 
Age with big -size foom, ride and feature? 



39 - 27 ] E 

Fijnjfaijrgiwltn i.OiL 
rj'vgta* u™ Youp 

mllr Mfrmjty dHTeE depending On 
tpwd. distance Hinrt wejrfter 
Actual tlFgtaray mUe#qc and 
C JlJlQf m * rvdngl lowi Miry 
n^utre f=3 opi linr Stt your F*rd 
Doiler for EW mileage- qufde. 



TWIN-1- BEAM suspension. 

The only small truck with 
it. And Its computer-tuned 
for smooth ride. 

DOUBLE WAIL box sides 
mean dings on Inside won t 
mar the out tide. No Import has 
III Choice of A- or 7-ft. box. 



BUILT LIKE THE BIG ONES, 



'I 



r 












■Vf%# 



H* # PANELS lie Hat on 
Kjsipiecej fitted wo notched 
:odyrtde i. The only sm^ir 
mck with it 

oOO teS. pay roa d option. 

■ ore than moil compacts and 
any Jtandarc#-5l« pickups t 



■■ 



¥ m 






SEATS 3 In the widest cab of 
any im all pickup. Ranger rides 
you high, wide and handsome I 



nut SPORT MODEL shown above. Other 
Options: 2.2L 4 -cylinder truck engine, Trailer 
Towing Package. Auxiliary fuel tank. 



FOF 



FORD DIVISION ( 



EAVES LIKE THE SMALL ONES 






Warning: The Surgeon General Has Determined 
That Cigarette Smoking fs Dangerous to Your Health. 






This is your world. 
This is your Winston. 
The only low tar 
built on taste. * 

Winston Lights 



■:i'" (L9m.j in :: ir • 3 if pel iiyartit?, FTC Riipi-I QIC I?1 





II ways to ensure trouble-free 

mowing thb summer 

Proper preseason maintenance of your 
power mower can mean savings in time and money. 




1 Clean sparkplugs with p wire brush end 
set gap u recommended In the owner's 
manual. Wire feeler gauge la used here, 

I f you 1 !* like many homeowners in 
the spring servicing your power 
mower may be fairly low on your pri - 
ority list. You put it off and let a few 
weeks of warm weather alip by and 
then you realize the grass needs cut- 
ting. You assume that if the mower 
starts up readily after sitting idle all 
winter, it must be in good running 
order, 

Maybe so and maybe not. The 
engine may start, but it certainly 
won't run as efficiently ns H could if 
you are using stale gas in the tank 
since last winter. If you didn't drain 
the tank last fall f then do so now. 
Refill with fresh fuel as recommend- 
ed by the mower maker after you 
give the mower a general overall 
inspection- 

Proper maintenance will help 
your mower cut better* make your 
job easier and safer, and add several 
years to the life of the mower. 

The major steps that should be fol- 
lowed as a seasonal routine are 
shown in the photos on these 
pages, 

A dirty sparkplug is one of the 
most common problems preventing 
engines from starting and running 
properly, Reset the plug after clean- 
ing, but for safety, don't ttUtich the 
sparkplug wire until you have fin- 
ished the entire maintenance, pro ■ 
cedure. 

If you have an older mower that is 
noisy and vibrates a lot, you may not 
notice wheels becoming dangerous- 
ly loose. If a wheel pops off and the 
cutter bar is run into the ground, the 
mower could be jerked from your 
control. Tighten nuts as shown in 
photo No. 2. 

While the mower is on its side you 
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2 Turn the mower on Its aide to give the 
underside an overall Inspection. Make eure 
each Wheel nut Is firmly tightened- 



9 Tighten the engine bolts. Then clean 
and Inspect the cutter bar carefully. If It Is 
bent or cracked, replace fit 



JjCGbson Cpn^^pflr Pro*ir P ft &V 0* Temper, 




4 To remove Of tighten culler bar, hold In 
place with a bc rawdr I ver shaft Inserted Into 
a drain hole (left hand). Then u» a wrench 
to tain cutter-bar mounting bolt To tighten, 
turn clockwise os shown above. 





6 Make sure the mower's drive belt Is 
properly tightened and not frayed Of 
cracked. The drive belt may be partly inac- 
cessible, but donT Ignore this check. Turn 
the drlveahott by hand to inspect the hill 
length of the bed, (Check your manual.) 



5 Remove pecked grass from all under- 
elds areas of the mower, Don 1 ! neglect out- 
er areas that are clear of cutler bar; accu- 
mulated grass can cause weight buildup 
and make mower harder to operate. 




7 use a dipstick to check the oil level, end 
always do h when the engine Is on flat 
ground. Check oil level every five hours of 
use and change ft after £5 hours. Always 
change oil when the engine Is warm. 
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Pocket-size sharpener 

Thi&handy little sharpener features 
two, 4-in,, alumina-ceramic sharpen- 
ing 1 rods that store neatly in the 
body of the unit. To use it, simply 
stand the rods in the two holes on 
the base and stroke your knife— or 
other sharp^edged or pointed tool — 
along the rods. Unless the tool is In 




Rods stand In bate hole & when sharpening 
(top}, siore under bate clip when not 



very had shape, a few strokes will 
produce a good keen edge. 

Made by Buck Knives lne + , Box 
1 267, El Cajon, Calif 92022, the Mini- 
Crock Stick retails for $6,50 at hard- 
ware stores , — Rosario Capotosto 



Trouble-free attachment 



If you have ever been annoyed by a 
trouble light that seems to always 
shine in your eyes instead of on your 
work, here 1 s a solution. 




Hook hsldi the light 
whera you want li. 



Called the Ad- 
justa Hook, this 
tool mounts easi- 
ly in place of your 
existing hook 
and, once in- 
stalled, directs 
light where you 
want it. Just pull 
down on the light 
handle, twist to 
the left or right 
and release; the 
fixture will lock 
in any one of six 
positions. It sells 



for $4.95 postpaid from the manufac- 
turer; Adjusta Hook, Box 129, Dept. 
PM, Phoenix, Ore. 97535. — H.W. 



A belter mousetrap 

The Safe-Tee Stick- Era mousetrap is 
a springless, nonpoisonous, dispos- 



able trap that works on the same 
simple — and sound— principle as 
flypaper. Once a rodent enter* the 
box, it becomes stuck in adhesive 
and dies within 24 hours. Then you 
can dispose of both together. Made 
by J.T. Eaton & Co. Inc., 1393 East 




Mousetrap Is 6-ln.4on.g paperboard tunnel 
with a powerful adhesive coaling Inside. 




Rodent enters trap from either end end gets 
stuck. It dies end frep Is discarded. 



Highland R<1, Twinsburg, Ohio 
44087, they are sold at hardware 
stores for $2,49 a pair. — S.W* 

Minitools 

Here are a couple of inexpensive 
tools made to please anyone who 
works on a miniature scale. The 
small plastic clamp retails for $1,79 
and can handle pieces up to 3 x 3 Yb 
in, The brass, sliding T- bevel, called 
a universal miter, has a tool-steel 
knife and costs $6.95 T protractor 
included, Both are available at hob- 
by stores or from the maker: Jarmac, 




Mini-adjustable cJanp and universal miter 
with protractor are Ideal tor small work. 




These lightweight tools ere ***y to control, 
even when you work on delicate models. 




The universal miter comes with s small pro- 
tractor tor setting angles precisely. 

Box 27£;j, Springfield, 111. 62708. If 
ordering by mail add Rosario 
Capotosto 

Home and shop updates 

Several readers have written re- 
garding the bin capacity in our plans 
How to Build Your Own Back-Yard 
Coal Bin , page 190, Oct. "SI. Figures 
differ on the average weight of a 
cubic foot of anthracite coal, but, 
according to figures supplied by 
readers, our bin would he about ,8 
ton short of 2Vt tons. The rule: If you 
want your bin no larger than neces- 
sary, use weight figures supplied by 
your local distributor, then calcu- 
late your dimensions. 

In our May 1980 PM Workbench 
(page 84), we told readers about a 
free* SO-pag# welding manual avail- 
able from Nassau Research Corp., 
Box 175-PM, 1471 Jersey Ave., North 
Brunswick, N J. 08902, Nassau is no 
longer able to furnish the booklet 
free. The price is now $1, m 



t? YOU Y* cDmfr across a n«w product wirfr 
SLw?o features rtl us know shout it 

Write IO PM Workbench. Papular Mach&fi- 
W, 23* mat St. He* Yc*k a N V P00I0 
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All-Steel Hammer 



IS drop forge sfeel nammer has a 
sty fdy I ubu la r ha nd la pi & tu rvetf e*a w 
design for fast nail pulling Rubber 
gn p absorbs shock 'jeE-c . . &S3 






IL®il 



3 “The Little Watt 

22W Nuorescenr bulb emits as much 
light as a 75W bulb Burns longer, 
cooler. with less glare. Saves up to 
99.5% in 1 1 gh r mg costs . ?zn I E 6.33 



Waste Disposer 

Stami ?*<;!; s!«i blades cnew up lough 
garage, even bones, list Sound in- 
sulated. mi sis jamming and cor* 
fosjon iasytomsTair ivi.i 49.99 



ISIumidn washerless 

Trouble-free washeMess faucet is 
cast brass with chrome finish and 
di/eclionai spout 2^-95 

Km then faucet with spray^!^ 29-95 



TEAR OUT AND SAVE THIS 8-PAGE SHOPPER. 



Eh lhi& Coupon gel 2 keys dupli- 
:ed Por the price of onef Single 
ted only Limit \ pair per cus- 
net. Ofier eKptres MayB, 11SB2. 

Jhuzl/a&ui 

HARDWARE STORES 



Casablanca* 



Decorative wHJng fan stlra 
a nostalgic breaie, reduces 
heating and cooling costs. 
Quiet 3-speed motor and 
36" blades In wh iteorbrown. 
Simple to in- 
stall (ifJCii-w 



At more than 6,000 True Value Hardware 
Stores end Home Centers, you'll And 
friendly, courteous service plus quality 
brand name products priced to make 
your home Improvements economical 
and enjoy able , roof top to basement 
floor. For the Hue Value Hardware Store 
dr Home Center near you. look under 
“Hardware" In the Yellow Pages, gj 











Non-electric decorator door c hime sou nds i 
cheerful welcome sound. Provincial white 
with gold trim. No wiring’ required. J^ec 8.88 
Lighted pushbutton doorbell. nSC ... 2.33 



Turbo-Vent uses the wind, not electricity, to 
cut cooling costa up to 2S&, Weatherproof 
and easy 10 inwall on the roof ’WB|? . 19. $9 
Sturdy, adjustable base, W >u ,0.99 



ExpeM rapped attic heat to cut cooling costs, 
improve comfort in non-air conditioned 
homes. Installs on root. Thermal protected 
motor. N34GQ 44,99 



Make savings work 

Mato your headquarters for Indoor and outdoor home care one of over 6,000 True Value Hardware 




Automatic 175W mer- Grounded (au3t recep- 



Eiectronic timer turns 3-wrre trouble lire has out- Might Guard goes on at 



cury vapor light discour- 
ages intruders, provides 
“after dark" illumination 
for sports, entertaining 
or chores . liN 



tade prevents i njuries by 
protecting air standard 
outlets on same circuit 
Has indicator light lest 
button, sdi-sl®! . 10.68 



lights on and off up to 40 
times daily. wrA- 343 19.08 
3-way timers Ai 10.89 
Tabletop lamp timer with 
dimmer. TC4S5 ■ • ■ 22.91 



lei, 25' cord, grounded 
metal guard . n«5 . 3.09 
Power center has 3 
grounded receptacles, 
0 P COFd.GO&45 .....2.29 



dusk, oh at dawn, Uses 2 
par-/SW or 150W lamps. 

]m& .18.99 

Lampholder, ms» .1,78 
Duplex snap cover. 1.49 




IJU^H n enMPWPTf Switch 

30'imp indoor safety swiich for 
both residential and commer- 
cial use. Handles Ibghling, air 
conditioning, appliance loads 
economically. o?UN . 14.09 




n0 Reel Light 

Trouble light with heavy-duty 
stee^ retractable reel winds 20' 
Ol SVT 3- wire cord intOlOCMag 
ouliet mounted on a wail or 
ceiling. Has hardware. ?i^14.98 




Circliie combines best features 
ol incandesceni and fluores- 
cenc Only 12+99 less &2 factory 
rebate. FEa+vSin. 2-tavel Cirdite 
1 9. 99 less $3 rebate. F MH/5W- ? 




gene Open Doors 

Chain driven with dual safely 
adjustments, program relay and 

light. Vrf-hp.GSJtHSH 119.09 

Screw-drivo opener with to-hp 
motor, lights -^SO 179,99 





Variaors speed fan mourns a[ any angle on 
ceiling or wal I . Venturi fun nets air ef fi cienlly 
Easy to i n-staEI . n o need to cut joi st, Wip, 30" 
blades wi I h shutter. ;« j| - tia-w I s m . 1 90 .99 




iMurtter Comfort At Every Turn 

Getfing lan is a decorative way lo supplement 
heat and ai r cond i l-oni ng Hesvy-duty motor 
run? quietly. 52 ,! pecan-finished wood blades 
Tevcfse Easy to install yafiftw 199.95 




CONTICO Curbside Mali Box 



This charming weathered barn is actually 
i-pc. melded polyethylene with magnetic 
closure to protecl mall from the weather 
SViucS^xIS'insidedimehsiona *M(ii 32.99 





for you at 

Stores. Look under “Hardware" In the Yellow Pages. 



TVu-Guard™ Latch It kwivet Locks ^S^Add Space 4^^ Shelving 



tv*" wide laminated steel 
padlock* double-locking 
shackle, precision solid 
brass 4-pln lumb-er 4 2 

keyg.js??2M 2.99 

2" padlock, sttz-si 4.48 



Alum, latch for doors 
ft+lwmiclLVOT ,3 .44 
Hydraulic door closer, 
latch control v&uo . i.44 
Pushbutton storm door 
latch. V333 .. 1.74 



Entry locfcsei has Key-in- 
knob locking and Inside 
button, mm 11.99 
Deadlock has 1* steel 
trait KP -3-Kti . 10.99 
Double cylinder 19.39 



Create tool racks and 
utility storage shelves. 
T2' bracket . 1.37 

4‘ channel. W IS , -9,73 
6" utility hook. UHH-24 97( 
Tool holder, iso — 47* 



Turn empty space into a 
showpiece- Simulated 
pecan shelves, isfll? 
85t24T3 fc &9 6x36". 5. 29 
8" brackets j;hsRp .1.44 
4‘ standards. 7EBHP . 3.99 




Door Grilles 



Aluminum mesh push grilles 
protect screen or glass in wood 
or aluminum doors. 19-36" ex- 
panding grille ... .12,99 

30x36* for patio doors .10.44 





"Big Mover” 

Move furniture, desks, appli- 
ances, bulky boxes, etc. with a 
smcolfwcHing steel dolly. 3 ball 
bearing swivel casters won t 
mar floor?- 3.SB 



ecure Gates 

7* ornamental strap hinge 
with screw hook for gates, 
doors. pQStS. Y54i .7.91 

Latch lor out? winging doors, 
ten be padl ocked. SWM 9.44 




Home Protection 

Handy all-purpose Home™ fire 
extinguisher uses non -toxic dry 
chemical to snuff out electrical 
wood ind liquid home fires. UL 
listed. 1A:10GC:G. i«LL0 12.99 
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vgg^N Stainless Sink 



Stainless steel one-piece unit 
wilh pro-drilled faucel holes 
Doutile bowl. i33E , . . 35.99 

Single bowl Mil ... , 29.95 
Utiiityi'bafsink.Hi^ . 39-95 



*^Zem4h Cabinet NJone Bath Set 



Ligrtied surface mount medi- 
cine eheal has sliding luN- 
strength mirrored doors, twin 
sockets for total illumination 
Chromed frame, fill. .. 99.95 



Adda ncn IOOK Ol antique bras* 

Towtfring.lflKaiitt 7-95 

IS" bar. hw™ 9.99 24" 1Z.95 
Double hoo^.HMieszM . . 4,49 
Paper holder. HK1S?WB ...9.99 



plaskolite Shower 

ABS stall won't rust Of Hoah, 
installs e&aiif. Complete with 
shower head, curtain, grad bar. 

laucet- 32x73^4". SEISM imw 

High base stall, sszoro . 199-95 



Catch upon pour 





The newest, finest fix-up products plus expert how-to advice give you professional 




/’yx dwy 

Repair Sink Repair Omnmmmh Parts melard Auger 



Steel jawed wrench installs 
faucet fast. Easy ld use in clos* 

quarters. 3DOOC 4x99 

Choose 1 W or 1 T £" Fteaidrsm 
?G 9 ^i‘'C En • 3 v 99 



Faucet handles, ?LQ 2.99 

Umvgr. sl Ip cou pier, 1, 49 

Un.vujial "S trap. ?GGZC . 4,99 
Your ch oico uni versa! J-bend Of 
90* dhow Jttautttot; Each 1,79 



IE's easy to replace Of install 
plumbing with Ihose quality parti 
tW chromed J-b&nd.RH . 3.99 
1 W chromed J-berrf, K3 4.49 
Chrome duo-strainer. i MB L ft. 49 



Drai n-cleaning tocri bores easily 
through oioggad pipes. W" 
spring sieel wire will not snag 
or catch. Enclosed in blue 
cannister m\ ,, 9,99 




155 ? Ventilators 

Compact aluminum roof ventlfca- 
tor continually siphons astic air, 
up lo94&a foot area 4435 . . 5 r 9ft 
Aluminum unde reave ventilator 
68.14x4-. ,»( tSsft" 1,1» 



^Pmcr Geyser* 

Submersible pump with bottom 
screen pu mps water to wiflil n 1 V 
ol floor. Easy to use with hose o* 
1'pipa, Metal oonstnjcUon. with 
6-ttOO nUm . 49.99 




Dryer Kit 

Fully-assembled dryer vent hit 
has aluminum hood, duel, ten- 
sjnr-typo clamps for easy i nstalla- 
nor. 4 v diam. 5‘ long, . 5.49 
4* dam. &’ long^isi ... 7,4ft 



> Sump Pumps 



Cast iron W-hp pedestal, over- 
load protected, tvspvmc . 9B.SB- 
Vj-hp upright mfvwj . . T9. AS 
V,-hpsiibmeiB.W«ufM , 72,95 
Vf-hpsubmera.ricajicc . II.M 
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Pulsating 



Message Action 1 * shower 
soothes tired, tensed muscles, 
hand-held or wall- mounted. 



Chrome finish with ST hose, 
adj u si able spray dial. 4 DC H,95 





Cane Top 



Ensmel seals have vinyl cant 
inserts, easy install diai-on 
hinges. Whita-b rn . iSDEa . . 8.85 
Padded vinyl sort seat has dial- 
on hinges. Colors. 1.95 



fix-ups at 



nultt when you do4yourwK. Jutt My “charge H” 



I 
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@3™«- Faucet 

'Temperature memory" con- 
iroJ can be opened and closed 
at die same remperatu re to save 

water. St£0] 88,85 

With pop-up drain, MSS I 32.99 



Delta Was her! ess 

T roub le-f ree ch r □ m e-f ims-hod 
kitchen faucet has convenlenl 
one hand operation plus handy 
spray attachment. Single lever 
faucet , ™idqot ... 38.95 




i 



* PUUlOMAlTU, INC- 



iWPWaPHSTSt 



Non-corrosive FLC valve puls 
an end to toilet leaks and noises 
without float-bail 1 or wafer pres- 
sure problems- Fits most stan- 
dard tanks. 4 ffltt . . 4.88 



Replace rusted end leaking sill 
cooks with a durable, long life 
solid flange Has oval handle 
for W* hose end. Available In Vr 
orWI.P-S.USJWILO . .. .8,78 





Water Rfc Pure Delight f WV^UA Sit Pretty 



Pu leafing shower massage with E nameied wood seal , extended 
adjustable spray smMji .19,98 back and top-mount hinges 

Insiapura* filters chemicals & offer beauty, comfort, easy- 
minerals That cloud water, installs cleaning . Simple to instal L Nou- 
ig standard fau »L RC 84,95 tret white -W3WI -^.5.99 





Aster Laundry Tub 

Lightweight polypropylene tub 
is rust-resistant. With 2 soap 
rests, splash guard. ra & t ao.w 
Uundfy faucet has O' spool, 
h ese connection a? i 060 17. 99 



Check 

our low 
pf^cotl 



Jku^axm 



HARDWARE STORES ® 



^vtehmatic Timer 

Control selectnc water heater s 
operation by automahcaJiy re- 
ducing quantity end tempera- 
ture o! hoi water, saves up to 
33% on your fuel bill, hwo 87.99 



i Energy-Savers 



Efficient water heaters feature 



fiberglass insulation lo tnm fuel 
bills. Gas unit has low^con- 
sumption pitot light Electric is 
protected from overheating 













Am* ^ 

%\ > 

^7^mEHAHIC' 




UflMw Carpenter Apron has 

easy-aCcesS Square Pockets™ 
2 large and 2 small nail pockets, 
tool pockets, hordes for 2 ham- 
mars, square, tape, *4 fa 
W eb belt UMLWH! C ItOU 



8" Pipe Wrench has replaceable 
steal [aws, 1u I floating hook 
jaw assures msfanl grip and 
easy release. Won't jam on 
pipe. Hang- 
up hole, mm a 



7.29 



Utl'lly Knife tackles dozens 
of tough jobs with a keen 
cutting edge Retractable blade 
locks in 9 positions Extra 
blade stores m qa 
F n body. 103919 M • 09 



Carbide-Tipped Bled# outlasts 
others up to 10 times, alternate 
top bevef outs smooth. For use 
in wood, compositions, non- 
ferrous molars 

r-7Vf r ajaa&? 1/./9 



Master 

MECHANIC. Professional 




t£l Wet-Dry Vacuum deans up messes an 
ordinary vac would “choke on", from ashes 
to flooded basements lo workshop debris* 
Tank desrgn allows free airflow, maximum 
efficiency empty or noaMiltad. Float valve 
prevents liquid overflow: motor protected 
from water end dirt. Lightweight, easy to 
use on 4-wheeF dolly. 6-gal. tank, €' hose, 
fWt“ wand, 1Q U nozzle, 
squeegee shoe i 

Home Safety KU is designed for use in the 
workshop end yard with goggles that fit over 
glasses, a non-toxic dust respirator, com- 
fortable earplugs. Protects user running 
power tools, chain saws 
and lawn mowers vii 



4.89 



Professional Tool Cheats have Lough 
"StrongdOK" construction With sturdy 
steel throughout, reinforced tops, full- 
length hinges and com pound drawer slides 
Stacked or used separately, they re big 
enough Terr a workshop fulT Of tools. Keyed 
cylinder locks, baked-on enamel Finishes 

Ul &- Drawer Chest has 3 large and 3 smaller 

drawees, 4-sect ion lift out 
tray 13*26xl3ttf mm 

ii 3-Drawer Roller Cabinet has large storage 
area , brakes on 2 casters a a 

33^x261^x18 shnwri lsU-99 

m 19' Wlp Root Tool Box has removable tote 
tray and single drawbol i «a -jq 
with padlock eye. 13 



IB Precision Miter Box lets you make secure, 
accurate cuts at any angle, from ip right to 
45° left. Cast metal beck and wood 
base, with gu ides for pre- 
cision Cutting. UU3GL5 



16.99 



!E Professional Aluminum Lev*} feat ures Six 
unbreakable vials, four plumb and two FeveL 
that are sealed! against dirt and moisture by 
heavy glass windows in a 
heavy-duty frame. 10121 



14.49 



On; 8“ Try Miter Square has a copper-clad 
blade for easy reading, rust resistance. 
Top edge is marked in inches, tower edge 
metric. 6" brass edged gm 

mahogany handle. 10193 Ob #9 





2fi* Crosscut Saw. B-pL blade 
is pfeeisFon-g round and rib- 
bon-striped to reduce trie! ion. 
Hardwood handle is secured 
by 4 nickel-plated n *% n 

Screws- MM3C0RC OaCS 



£T Pnifiar has chromed lutxj- 
Jar steeJ frame wilh handy grip 
Screw ad justs blade tension and 
allows quick blade change. With 
4- tooth raker 
design, 



4.39 



W Bow Saw has chromed lubu ■ 
larsTeeF frame wilh screw adjust- 
ments to change blades easily, 
sel lension quickly Qlade has 4 
loom raker design a ma 
an J guard . uhE^EBS. D ■ *39 



Mower Bla de Sharpener works 
wi rh any electric dri 1 F. Self- 1 u brk 
eating nylon guide automatic- 
ally aligns abrasive wheel la 
bevelled edge of 



the blade. mt2 r <\ 



1.39 





Quality Tools 

Hardware Stores end carry this customer satisfaction poticy: 

ID any pwffctpetlnp True Value Hardware Store lor immediate replacement 



HO Professional Clew Hammer, polished 
octagon neck and face, contour crown re* 
sistschip purg . beveled nail c laws. Hickory han- 
dle is Triple wedged, ep- 
oxy-sealed to head npui 



8.75 



JD Propane Torch Kit with brass valve for 
long wear, gives adpustaate heat to lay tile, 
l haw pipes, etc. 26.7-0?, fuel cy Finder, burner 
assembly. 3 tips, spark 
lighter in case. 



12.25 



3S 2 9- pc. Drill Bit Sel in metal index box 
High speed steel with heat-hardened point* 
for smooth 1 -stroke drilling Swes from ^tt* 



to W a Reduced shanks 
on large sizes. HMH 



51.99 



E 6-pc. Screwdriver Set h as large gri ps I ha I 
fit your hand for more turning power 
Chrome vanadium steel blades give tensile 
Strength without a bra- q jhq 

sion. Precision lips. TS6 3.*W 



Ik Professional 100 Steel Tape in vinyl. clad 
steel case. While epo*y-coated line is grad- 
uated feet, inches, flths with red and black 
markings. 16' centers 
clearly indicated tNttOO 



12.29 



SI 15- Drawer Parts Cabinet helps you orga- 
nize those small, "easpto-mlspFace" items 
in the home, workshop or garage. Trans- 
parent drawers in C 40 

alee I frame. MMCLj O »C 9 



[*L Dual HI vet Dun sets V, a" 3 /iV steel 
and aluminum rivets. Popular, multipurpose 
tool comes wilh an interchangeable 
nosepiece, wrench, rivet m 

assortment. pouch ki'hmm 0.33 




06 2(hpc, Tap end Die Set of high speed tool 
steel has tampered edges to ontNC, NF f NPT 
threads. 1 1 taps, 1 1 dies, 1 die stock, tap and 
I- handle wrenches. mq aq 

Ehiroad gauge, etc, M2SJ0 wO«93 









Weller Soldering Iron 

Features a W replaceable lip 
Ihai reaches temperatures ot 
75CF. Pen cis g tip m&kos it easy 
lo use on d#lica(£ work 120V, 
25 Traits U L lisioo . S.T9 



National Socket Set 

Streamline work on appliances, 
electric mOIOrS. cm wilh 29-pt. 
set 12 oach %' end H" drive 
sockets, SAE i melric, plus 
tools and more .-C^ ... 9.99 



SE*m Wood Chisels 

3-pc sol: %' Wand 1* Wades, 
auStempered end bevei-ground 
to keep a keen cutting edge for 
shaping wood or composition. 
Higlvimpacl grips. W&S . 6,95 



VISE- GRIP 7" Pliers 

Adjustable straight Jaw pliers 
lack on easily lo grip small parts, 
clamp wood or moral, then 
release instantly Has hardened 
Cutlers to snip wires, JHft 4.79 



HARDWARE STORES 



All The Works For Your Shop 

5" bench gnnder gives you 2 grits at onca lo strip pa ml and rust 
sharpen tools, more Adjustable tool rests, eye shields S3 -i 97.50 
5-speod ban bearing drill press uses a V*-hp motor to drill through 
hard or sofl woods, metals plastics, more at 700, TSGO and 3720 
rpm's. With ^Ihroat depth and ^drilling capacity. SP30 .... 95.55 



SjQtL Sharp Performers to Saw and Sand 

T^r circular saw features ball bearing construction, 2-hp motor with 
Vftri-Torque clutch for motor overload end bumoul prelection, 

sawdust ejeci ion. Cu ts SH" at at 4550 

Lightweight Sand-cat sander has ease of control of orbital, last re- 
moval & lowvibration of bert sander Locking lever, 5 bells H0 43.93 



Heavy-duty swivc I bass vise fea- 
tures an extra- wide base* 
smooth operating chrome steel 
lead screw. 2 locking nuts, ffr 
placeable jaw faces HBVl 2B.5D 



McCulloch Chain Saw 

2.1 cu. in. engine has solid- 
slate electronic ignition >4' 
bar, chain, hand guard, anti- 
vibralion system, automatic 
& manual oiling Mac] 50 166.95 



hemnqtdn Limb 1 n Trim 

Double- insulated electric chain 
saw has 1 2* hard nose be r to cut 
trees up to 24" thick, Has caged 
roller motor, hand guard, safety 
[rigger leek iHffiD . . 46.90 



It's The Real 

24 H sawhorse provides a rigid, 
stable surface for the simplest 
household chores or toughest 
am site Jobs. Solid pine unit, 
easy lo assemble. wool Hit 



COTTER & COWFfiNV, General Omce. CTmaga, iL 606'td 10G*3 i Merrter Q^aaieraiseflsUfri^ 
mt fi.000 True ^ue hardware Mwtei irf«Kwn Pier m\ slma sd ner sires and resff-if 
Ihs ngjhl toJjnif quaritilms ReeaiSd parftcgtfHiG True Vftjs itarflvare Slones rajy m 5 jjg and 
TOnflantf Sing fflkses, ntil SCC** 3il itetrs shewn Prices nqy ^ md « Klbj? d la Change 

wTOdj! notice Pnces enure May 0 19S? 
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NEW NOW 
for home and shop 



A The Micro Male {inset} is a combination micro* 
wave -oven shelf and range hood It measures 19 1 /? 
* 30 x 30 in and has a 20 -wan fluorescent light 
fixture and a dual centrifugal blower which can 
exhaust up to 300 cu, ft. of air per minute. Solid-state 
controls automatically turn the blower to high speed 
If excessive range heat from below threatens the 
microwave oven. The unit, shown with oven Installed 
ai left, comes with a textured black surface and is 
about S319 at appliance stores. It's made by Broan 
Mfg. Co.. Inc.. Hartford. WIs. 53027. 

B A new. gear-driven speed reducer called the Pull- 
Gear is now available from its manufacturer, Darjay 
Industries, 105 Clark St., Box 4854, Augusta, Ga 
30907. II measures 4v» x 5v*-ln -diameier and was 
designed lo work on machines that use a size A. 
V-beit drive, This shaft-mounted, three-step sheave 
unit houses a gear and pinion reducer that — when 
combined with the sheaves— makes possible spin- 
dle Speeds between 75 and 3,000 rpm. The Model 
PG-4Vr shown costs SI 73. 50 plus shipping. 

C Splicing , stretching and raisi ng lence wl re can ail 
be accomplished with ihe Model 405 Golden Rod 
Pence Stretcher-Splicer. Made of heavy-duty steel, 
Ihis tool has a fixed head at one end of a 32-in. -long 
bar and a traveling ratchet assembly at ihe other 
Both ends have a lever-operated dog lor gripping 
fence wire, as well as a large hook for anchoring 
either end on a post or tree. The tool provides up to 
i.ooo pounds of pull and remains locked In the 
desired position so both hands are free to staple or 
splice it weighs 8 pounds and costs about $28 at 
hardware and agricultural -supply stores Made by 
Dutton- Lainson Co Hastings, Neb, 68901 

D Hexstgn is a new, easy- to- install wash basin that 
has a distinctive hexagonal shape. Made of enam- 
eled cast iron. It measures 7 x 19 x 22- Vs in. and is 
available in a wide variety of colors. It weighs 53 
pounds and K comes with its laucel holes spaced 
either 4 or 8 in. apart. The sink's suggested retail 
price is $112 at plumbing -supply stores. To obtain 
more information, contacl the manufacturer, Kohler 
Co.. Kohler, Wis. 53044. m 



APRIL 1982 8t 






SO EFFECTIVE, 
NOTHING COMES 
CLOSE... 




(EXCEPT BLONDES, 
BRUNETTES 
AND REDHEADS.) 




If you need good, high-quality lumbflf. Cf Dm I [el 
inflated lumber prices stap your important building 
projects The Btfsa* right \o the trees and 
turns uvl smoaffi, ttue-or! lumber . , even begin- 
ners gel excellent results, ju$L one man (no crew 
needed) can easily cur enough on weekends to save 
h und reds of doll nr^ over high lumhe fyar d pm ces . T or 
power use [racsor PTO or other low HP diesel or 
electric unit. Factory-direct selling keeps price low, 
and convenient time payments may be arranged 




MACHINERY CO, 

ILD BDIUHHG 
cm. HD Hill 

Ftout i*™*f oil fata **d drimb im 
yuu-r FREE BOOK "ttov To Sow 
Lumber p ', I undentond thm lf \o 
O bligation and fAof .Vo Safrj™an wrtf 
m. 



J Htm« _ 

I UAtfl_ 
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TROUBLE-FREE MOWING item 71} 




ft Kmp the throttle cable adequately lubri- 
cated by regular application of 30-wslght 
oH, as shown here. Aerosol spray lubrb 
cants may also be used. This la an Impor- 
tant procedure iheft often overlooked, 

can complete steps No. 3, 4 and 5. 
Tighten engine baits and inspect the 
cutter bar. Firat check to see that 
the bar remains unbent and in a 
straight line. If the bar is bent, as 
may happen if it strikes a curb, snr* 
vey stake or atone, it should be 
replaced. 

Next, check the end of the bar for 
any fine cracks. Many different cut- 
ting conditions can cause these 
cracks to appear. If any are discov- 
ered (scrape the blade clean to be 
sure! be certain to replace the blade. 
Such cracks can grow, eventually 
allowing a piece of the bar to be 
thrown out and possibly causing 
serious injury * 

To sharpen the cutter bar, consult 
your maintenance manual for the 
proper angle. 

Once you have completed all main- 
tenance to the underside of the mow- 
er, turn it right side up and complete 
Steps ? through 11. 

Most manufacturers recommend 
a high-quality detergent oil. Before 
removing the oil-filler plug, clean 
the area around it to prevent dirt 
from entering the oil-filler hole. Add 
oil as necessary to keep the level full 
to the point of overflowing. 

Many mower owners donT realize 
that throttle cables need to be lubri- 
cated. If your throttle is hard to 




1 0 Use a stiff brush , nonflammable sol- 
vent of compressed sk to clean the linkage 
around mower's governor. Clogged linkage 
prevents proper operation. 




9 Take the air cleaner apart end remove 
accumulated dirt and grease. Wash the 
foam element In kerosene or a liquid deter- 
gent. Squeeze It dry before replacing It. 

operate or seems to stick a lot, step 
Non 8 will probably solve the prob- 
lem. 

No two mower manufacturers 
have designed their air cleaners and 
carburetors in the same way. For 
this reason, check your manual or 
call your dealer for the best recom- 
mended cleaning procedure. The im- 
portant thing to remember i& that 
the foam filter should be thoroughly 
dry and reseated props rly before 
you operate the mower- 

When you have located the carbu- 
retor's needle valve* start your en- 
gine; let it warm to operating tern- 
perature at normal speed and follow 
these final adjustment steps: 1. 
Turn valve clockwise until engine 
starts to lose speed on a lean mix- 
ture; 2. Turn counterclockwise past 
point of smoothest operation until 
engine begins to run unevenly on a 
rich mixture, £. Turn valve back, 
clockwise, just short of the midpoint 
for a slightly rich mixture. 

Finally, remember the safety 
rules for operating any kind of pow- 
er equipment. Watch for rocks or 
twigs that could be flung by the cut- 
ter bar with dangerous force. Do not 
cut wet grass! Not only will it not cut 
properly, but the risk of slipping, 
and a foot sliding under the mower is 
great. m 




If To make minor carburetor adjust- 
ments to compensate tor differences in 
fuel, temperature, altitude and engine load. 
uh a screwdriver In the slotted needle 
valve. This valve la usually visible through 
■ hole In the carburetor housing. 




STOP STALLING. 

PUT IN AUTOLITE/THE 
WIDE-HEAT-RANGE PLUG. 





If, some mornings. your car refuses to leave the driveway or hates saying goodbye 
to stop signs, you may wel I be the victim of something called “cold plugs." 

Poor starting, misfiring, and hesitating are often caused by oil and carbon deposits 
on the spark plug tips. 

To bum these off, you need what are called hot plugs. 

But, for effortless high-speed running on the highway you’re better off with 
cold plugs. (That's what race cars use.) 

So what should you put in your car? 

Try putting in, not just new plugs, but a new brand of plugs. 

Autolite sparkplugs. With Power Tips.* 

The Power-Tip Autolite is a remarkable plug. It has what 
mechanics call a wide heat range. 

Because of its wide-heat-range design it works like two 
plugs a hot plug and a cold plug. 

It runs hot on short trips, to bum off carbon, and cold on 
long trips, for smooth driving. 

So if your car stalls or misfires, why hesitate? 

Put in Autolites. 



In an ordinary plug, the tip 
Es short, which makes it 
lose heat tester at low 
speeds. And, because it's 
not as exposed to cool 
intake gasses, it stays 
hotter at high speeds 



Autolite Power Tip plugs 
have longer insulators and 
electrodes. Heat transfers 
more slowly at low speeds, 
so carbon bums oft. But at 
high speeds, low- 
temperature intake gasses 
keep the tip cooler , to help 
prevent pre-ignition and 
overheating. 



•Available for cars where space in the combustion 
chamber is sufficient to accommodate the Power Tip. 
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IWo basement 
water alarms you can 
make yourself 



4“ hinge 

PJ*Jr TAP 

BOTTOM 

FOR 

NO. 4 

FILLISTER 

SCREW 



'■ NO. 4 
FILLISTER 
SCREW 



You can control basement flooding 
with these two easy-to-make afarms. 



Sump-pump alarm 

Sump-pump failure is a worry for all 
ho meow n era who depend on their 
pumps to prevent basement flood- 
ing And since sump pumps are 
located, by necessity T in damp areas, 
where rust always takes its toll, fail- 
ures are common. There are com- 
mercial alarms, starting at $17, 
which you can buy. But many PM 
readers will enjoy making their own 
and saving the: money. 

This inexpensive alarm can be 
assembled easily by referring to the 
drawing. Aluminum may be substi- 
tuted for the Plexiglas sheet and an 
ordinary carnage bolt could be used 
in place of the hinge pin. The critical 
consideration is that the bottle- 
float shaft move freely within the 
stationary “ sleeve." Sleeves like 
the one shown arc available at dec- 
trie a (-supply stores, but any exteri- 
or threaded tube and two nuts could 
be used. 

Place the alarm where it will be 
heard from the living quarters. 

Use a 6-v.d.c. lantern battery to 
power the alarm bell; test it about 
every six months. If you're tempted 
to use a discarded car battery, be 
aware that it can generate hundreds 
of amps. To avoid any hazard of 
melted wires or fire, put a fuse in 
your circuit between the positive 
battery pole and the alarm. 

We suggest the Uni max switch 
(available at Radio ShackX because 
it allows flexibility in the power 
source you use. The other switch 
consideration is the pressure needed 
to trip the switch. Some model No. 
556-type switches have lever arms 
that multiply the force; others don't- 
If your switch does, you can use a 
relatively small float. 

Place the alarm device with the 
float slightly above the pump float 
activating position. This will proba- 
bly require some trial and error 
work, as sizes of floats and the pres- 
sure in triggering mechanisms will 
always vary. You can do this by 
hand, but don't leave the sump 
pump running for long without any 
water to pump . — George TenElxhof 
f Pteagft luff? to page 87) 



Position your alarm 
ao that its activat- 
ing portion ta lust 
above the sump- 
pump float (near 
right) activating po- 
sition. This will ba 
nearly Impossible to 
do by eye alone, 
to manipulate the 
sump-pump float by 
hand, turning pump 
on momentarily. 



NO, 10-24 U-BOLT 
THROUGH M/r-TV 
MA$T BRACKET 
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Carol Extension Cords: 
for people who are hungry for power. 



■ Card C&bL*Ct.. &w 




Get all the power you can 
handle. Power where you 
want it. When you want it. With 
Carol 2 and 3 conductor cords 
in 25' r 50', and 100' lengths. 

Worn cords can be your 
Waterloo. Don't take chances. 
Always replace worn or 
frayed cords with a Carol UL 
listed extension cord. Carol 
offers a complete line of house- 
hold and appliance cords, 
trouble lights and 3-outlet 
Powr-Center* extensions for 
shop, garage or household use. 

Quality you can trust. Join 
the growing army of people 
who've come to rely on Carol s 
dependable electrical and 
automotive products. 

Look for the Carol name art 
your local retail outlets. Carol 
Cable Company, Inc., Paw- 
tucket, RI 02862; Los Angeles 
CA 90058. 

CAROL 
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Briggs & Stratton! 

Many lathers, even grandfathers advise their sorts lO 
buy equipment powered fay Briggs & Stratton engines. 
Advice based on satisfying experiences with our engines— 
engines lhat start last are durable, and perlorm reliably 
year after year. 

5^ - 1 The Briggs & Stratton reputation 

lor lorig-Jite efhciency is legend- 
S ary in lawn and garden equipment!, and in most 

I indus i rial and commercial applications. 

To be certain The equipment you re interested 
in is powered by Briggs 6 Stratton, look— or ask — 

, lor our trademark. 

Making doubly sum that Briggs b Stratton ab- 
lest and la$l, there are 25 QOO factory Iralned 
equipped Authorized Service Centers, For 
the Briggs & Si rat ton Center nearest you, look in 
Yellow Pages under Engines-Gasoilno 



BRIGGS & STRATTON 














TWO BASEMENT WATER ALARMS (Comtnu^ ftwn page S4r 



need a heavy float and relatively 
lung dowel p insert a small brad 
through the dowel just below the 
screw shank- This will act as a stop 
and not interfere with the opera- 
tion. 

Only use a 6-v.d.c.dry-cell battery 
for this alarm. Because you may be 
handling the device when it is wet, 
you must use a perfectly safe power Whan heavy rains threaten, remove drain 
source. — Jorma Hyypia COlrtr snd piece alarm device In position. 



Basement 
drain alarm 



Serious flooding may not be a major 
concern of yours, but sometimes, a 
sudden, heavy rain causes water to 
back up in basement drains. This 
condition can lead to minor flooding 
that could damage belongings on the 
floor. If thte has happened to you 1 
this gadget should interest yotr 

Keep the alarm dose to the drain, 
Then* if you suspect a storm or show- 
er may cause flooding, plop the 
device into the drain hole. If rising 
water causes the alarm to sound, 
you'll have ample time to take steps 
to protect your property. 

The alarm is a simple device, easi- 
ly made from common household 
articles. But make sure the disc fits 
evenly inside the lip of the drain 
hole, so the dowel will hang perpen- 
dicular and not bind anywhere in- 
side the aluminum tube. Check the di- 
ameter of your drain and adjust any 
measurements so the disc will rest 
level, just inside the drain hole. 

The wire attached to the round- 
head screw in the top of the dowel 
acts as u stop, keeping the dowel in 
its rest position. If you decide you 
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For iniomaugn on hosting i forcifai 
student, wine io AFS Sntc nw Hung Pin tcr 
cuLiund Programs, 313 E. 43rd Si. P JN r Y, N.Y. 
10017 Or call coil free LSGOf 526-7443 Ui 
New ferwv |80Q1 522^4503. 

AFS INTERNATIONAL 
EXCHANGE PROGRAMS 



LETA KID FROM 
THE FAR EAST 
EXPERIENCE THE 
OLD WEST. 




MUSIC 
LIVES 
ON TDK 

Music Mis the lone in 
your life. Creates a 
world of enjoyment alt 
your own. if you want 
nothing lo interfere, 
choose TDK* 

TDK cassettes make 
musk live. With a per- 
formance as full and 
vibrant ai the original. 

In its special way TDK 
does more than record. 
It recreates. Musk is 
magk. Don't lose any oi 
it now Ihal you know 
where il lives. 




&TDK 
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3-passenger seating 
standard. 



l intt-d glass 
standard. 



14, S gallon fuel lank 
for long range: 

362 l l’A estimated 
highway miles. 



windows, 
sta ndard. 



Intermittent 
windshield wi 
standard. 



Steel- belted 
radial tires, 
standard . 



ransmission 



Its hard to believe this is the 
lowest-priced truck sold in America. 



1982 Mazda B2000 Sundowner 

*5895 

You can believe it The 
Mazda B200Q Sundowner is 
today's lowest-priced truck, 

Yet it comes with an astound- 
ing number of standard fea- 
tures, including a 5-speed 
and steel belted radials. 

Not one of these features 
is available on Toyota's or 
Datsun's lowest-priced truck, 
each of which costs hundreds 
more. 

|ust one look inside the 
cab and you'll see more of 
the Mazda B2000's exceptional 




value. There you'll find a 
three-passenger seat detailed 
in textured vinyl. New instru- 
mentation with electronic 
check panel And handsome- 
ly trimmed door panels com- 
plete with armrests. 

You can also believe this 



truck is built to haul a heavy 
payload— 1400 pounds of it. 
Even so, its 2-litre, 4-cylinder 
engine delivers outstanding 
fuel economy. 

i.. If you still 
find it all a 

FM .'iivi nip* FXI ffipK little httrd tO 

believe, we invite you to visit 
your Mazda dealer for a 
dose-up look at the 
B2000 Sundowner. 

Seeing is believing. 
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The more you look, 
the more you like. 
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EIGHT DAYS ON STRAIGHT 




The first coast-to-coast auto rally for nonfossil fuels 
was a sporting event that wasn’t, but the finishers 
who made the LA-N.Y. run were all champions. 



by Robin Nelson 




S omewhere around where Nebraska be- 
comes Iowa, or vice-versa, I’d had it. 
Between four hours' sleep and the first bite 
of the coldest, soggiest Big Mac that was ever 
passed car-to-csr at 50 mph, I’d had it. 
Between trying to peg 2,350 rpm on one 
gauge and hold 12 inches vacuum, minimum, 
on another. I’d had it. Between an Interstate 
that ran on boringly to infinity, punctuated 
by occasional killer chuckholes, and the end- 
less caravan of trucks coming up like thun- 



der in the rear- view mirror, I’d had it. 

The temptation was to jump the next 18- 
wheeler that came by at 65 mph, draft it all 
the way to Chicago and sell the alcohol-burn- 
ing LN-7 to any rube who wants to be the 
first on his block to have an exhaust pipe that 
smells like a pot still. 

Four days later, leading the first dozen of 
some 20 survivors of the Future Fuels Chal- 
lenge Rally through the Holland Tunnel into 
New York City, I was glad I’d resisted that 
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From IrH 
Nclion, t 



Bob bsn^FO ( Below leilj OF STr Ofjpe pCr- 
■arm&rictf shop let up PM'j LN-7, Lyn Sl- 
jflm&B’-SL kit iEwhjKted m<Kirw?irefJ vacuum 
gauge icenleij Anzona EchftoJkids gOl lime 
oTi to gr&*?( Ra-lly Ford team (bolloxn) led 
rellyitlB- m|D New York City- 



Unlikely proposition— the Future 
Fuels Rally will undoubtedly serve 
as a model for alternate energy tri- 
als to follow. To be honest, among 
the 34 official nonfossi I -fueled en- 
tries I'd seen for the first time in the 
Los Angeles Shrine Coliseum, there 
were only a few 1 really expected 
would be able to make it to New York 
doing 40 miles per hour or better — 
an average of 10 hours on the road 
for eight days. 

They ranged in structure from a 
low r - slung tricyc'.e carrying two—if 
you're good friends — cozy, semi re- 
clined occupants, to a Cadillac Eldo- 
rado with a four-cylinder engine 
that looked like a small satellite 
orbiting in the space under its hood. 
More than half of the entries were 
fueled with either ethyl (ethanol) 
or methyl (methanol) alco- 
hol; but the variety of 



solids — wood — liquids and gases 
employed by the rest comprised a 
true assault on the nostrils. Cars 
reeked hints of charcoal pits and 
sewer gas, and the vegetable-oil die- 
sels smelled exactly like the hot end 
of a Kentucky Fried Chicken fran- 
chise. 

Now a person doesn't spend his 
good time cobbling up a vehicle that 
is completely unorthodox in both 
operation and aroma unless he ha# 
more than an average interest in 
both the necessity and promise of 
alternate fuels. But the truth is that 
a hard-cash offer can make a good 
cause look even better. By offering 
$25,000 as a prize for the alternate- 
fueled vehicle using fewest Bl’Ua 
per unit of its weight over the prese- 
lected cross-country route, a Roch- 
ester, N.Y., businessman named Joe 
D. Shepard fathered this automo- 
tive first. 

Among other incentives, Shepard 
had booked exhibit space in en route 
cities; since a number of the entries 
. were corporately sponsored and 
others run by people who 
have already built up sub- 
stantial cottage industries 
in alternate fuels, uu tu- 
rn ottve conversions. and 

fPtefl.se ftj. r n :ci ogee t&Si 



temptation. The eight-day, cross- 
country event had covered more 
than 3.300 miles and was greeted in 
a dozen major cities with widely 
varying degrees of enthusiasm, apa- 
thy and even animosity. (The last 
primarily in New York, where, fol- 
lowing the official finish at the Hol- 
land Tunnel, an attempt was made 
at a police -escorted “parade” up 
11th Avenue in Saturday af- 
ternoon traffic.) 

But unless OPEC is plan- 
ning a permanent oil glut 
fof the future — a highly 














Railylsls started {above, 
right] by turinfrrg the 
course at California's 
Orange County Oragway, 
Interrupting time trials 
for national drag -racing 
chain pton ships with some 
of the slowest quarter- 
milea ever recorded. 
Wood-burners (above), 
provided visual delights, 
spotty performance. Heal 
heroes wore uftfipoh sored 
entries; Saab Mo. 29 held 
up with some repairs, taut 
owner's wallet ran dry. 



‘Cars that reeked of sewer 
gas , or cooking oil . . / 






With the exception of One neafty dtusTrous 
allempl a l a formal convoy (right |, Future Fuel 
Rally! kit ran cross-country mdspeedenlly, 
aiming io nil one- to two-hour “window*" a I 
various gH-JnterglflJe checkpoints. Tht 3.300- 
plus-mile Irip involved be! ween sc and 90 
hours ol actual rOfrd lime lor most finisher*, 
much of it on m« interstate lyalem. Mol sur- 
prisingly, Iniorslates in the southern tier wet a 
found lo he in much belief shape than [hot* 
farther north (the official route covered both), 
with traffic dens Fly apparently a bigger factor 
than weslher Some stales like New York 
{background photo), keep a tidy highway; in 
fh* Midwest, this is rarely the c^lf. 
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WHERE'S THE MISSIMG MATTER? 



Stars, near the cenlBrii qT gatajue^ move 
more slcwly than inputted 
thr^e s more nnllef in I he universe than 
prtdicl^d Sul whifti- iv iL local *($'■' 




WHAT DON’T WE: KNOW 
ABOUT OUR SUN? 

It s Ihe c Eases r 5 *ar to IhO Mflh yeE 
scientists sill l slruggle with questions 
□ hnuE ihe aun l>uif^ il* l ij.r-1 



ARE WE ALONE? 



As man look* ACton I ho ynlHfiWe 
and COunlless slarS and galames 
ih*i looh Alike. an old question ahii 
e varies an answer. Does Me, fll we 
know it, eiial out m#re? 
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Bifif) oi modem astronomy 


1 

Birth of modern physics 


t 

Evolutionary biology 


llS4rji Copernicus s sun -cent? red 


< 


1667) Newton s laws 




(1859J Darwin s theory 


solar system 

r 




improvements on Arabic astronomy 
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Kepler s laws o! planetary ortut 


Bim oi modem chemistry 






astrophoiography 


m 
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Galileo s observairons 
of Jupiter ano Venus 
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Birth of paleonloJogy 

• 
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Advances in 
roqkot science 



Across the centuries: the cosmic search 



The lime hne afrove shows 
the* quickening pace of major 
dfcflco v Bides leading IP present 
luluiie ufld&fslariding oi cosmos 

I 1 '. ;V. z s' i I -1 Si -riN-c 
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Highly poliHhetf Perk^EFmer 
mirror of Space Telescope 
fibpv#) will help to unlock 
Quitari 1 lerreli. New Mexico 
d*B*rl grrty {EeH| fOCUtM 
on Hits end olher ubjjocti 
hundred* of billions of mllta 
dlitani. In Brookha v&n'a under- 
ground lobfrighl), icivntislt 
count neulrrnoa produced at 
the iun a center. Nautrlnos 
pttreirete mine ihotl, which 
CUli out cosmic rtyi. Whan 
neutrino hftt e4l**fll in 
link, chemical ruction 
OCCUrt. By counting 
neutrinos, eclenMete 
may lnf#r weight of 
_ the whole univcrit. 




destiny <>] our mu verse, how m 
works and who shares it wiih ns. 

IS THE UNIVERSE 
FOREVER? 

In the time it take- to mid Litis 
sente net. the universe will m 
i reiL>i‘ in size hy 100 trillion cubic 
light -years. Propelled by the 
lorcc ol its explosive birth about 
in billion years ago. the universe 
is expanding like an inflating 
balloon. A liall-certt iu> of metic- 
ulous observation ii| the recession 
r 1 1" distant galaxies has proved 
beyond doubt that expansion i- 
lakiiig place Bui when asimnu 
mers t r> to predict rae late of the 
universe hillum- of years hence. 



two widely divergent iio>sifuJ 
jties emerge. Kit her the expan 
sion will continue forever, or the 
outward rush will hall and re 
verse-, ending lit .1 cal udvsmic. 
iUom-c runvhing collapse. 

I’he Lite' "1 everything Unti 
exi-r - i- rhe supreme qlu-slioii 
which men.' morfaU can asK Yet 
ns phiiosuphicullv profound a? 
such a quest may he. there an 
reasons to believe we will have 
The answer soon. 

Today's astronomers are 
armed with telescopes sensitive 
enough in record the equivalent 
oj it lighted match li d M ,fl miles 
away They scan the -k\ with 
radio telescopes i hni can di-irti a 

fPiease hjfn fn psijft I®,! 
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w magnets and sonar 
mate anyone an 



A new bait-casting reel prevents line tangles, and a 

new graph recorder pinpoints fish under your boat 

by Stan Fagerstrom 



T he breeze coming across the lake was strong, 

and the lone fisherman positioned himself to ■"N 
cast into the wind and out toward the edge of a 
lily-pad field A new angler with a new reel, he 
tensed in apprehension as the rod flexed and the 
lure arced toward the pad cover. He waited for 
that instant when the reel spool might o vets peed, 

line would blossom off it in a tangled backlash, the hire 

would jerk in flight and plop in the water halfway 
to the target. 

But this time, it didn’t happen, The lure dropped on 
the target spot, and the fisherman looked in amazement 
at a brand-new reel with :■ revolutionary braking system 
that might make bavkla?di snarls and the unprintable 
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Pick a slot with this recorder 

Hidden Inside one of the Lawrence (op-of-lhe- 
line graph recorders (at left) 1$ the new X-15, a 
futuristic instrument that can practically pick 
your fish. Next spring, when the X-15 should be 
available, you'll be able to chart arty depth, down 
to 1,000 feet, Then, when you spot something 
at. say, 85 feet, you can push buttons and get 
a printout of 70 to 10Q feet, or even the 00- to 
90-fooi layer for a close-up look at that slot of 
water. The recorder will even print the depth- 
range numbers in the margin. — W.M. 




Hldrf*rt kn*idt PtfiwR** n*w Frocaai«r- 
Ui* Magtoto* baJl^ tasking r« | (abm) 
are tmall magnati l hat prat on I ctfetruh 
backluh. In Ih* dal til (loll), norm 
and mwth poL« wt adjuilod to A#f 
up i he govern frig rnittance you nwd, 
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Big-boat features in small-craft hulls 
are giving skippers more action and economy. T 



by Bill McKeown 

BOATING tCHTOH % 




99 POPULAR MECHANICS 



These iti fooiers cenven gyithtj fromdjv cruising or ^ tor 
skiing lo listing. The aluminum Mtrro Sunburst lleitl has 
a wa l ! k* through windshield To get an angler iorward io cast 
the fiberglass Lund 1 Premier provides a center console 
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Llrtes Qt the large droop 'fiooj Off Shore race ts are reduced eg 
13 leal lor Si^eriinc$ Fararlon Concorde [above] with 
MorQmiser slerndrive SpiH<re V 15 rtghl] Ironi Tadecran 
combines a share- bowed runabout loofc with bans -boat features 
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S mall boats do cost less to boy, 
and bum less gas. And prop- 
erly designed and used, many new 
models can take on the chores of 
bigger, faster (and heavier} models 
A new 25 -foot sport fisherman 



from Cruisers is a good example. 
How do you get a larger cockpit 
in a smaller boat? Taking out the 
inboard motor is one way. For the 
Sea Devil. Cruisers installed the 
new QMC ^5en Drive out back. 



Because its air intake is inside the 
boat and the power head ja sealed 
and watertight, there's no fear that 
a following sea might drown it out. 

Vet the unit can tilt up without 

(Please turn to page 191 } 
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To build (ho features of an 
offshore sport fisherman m\o 
new S03 Devil models of 25 
and 22 leei Cruisers uses 
a proven Jim Wynne deefj-V 
hull and fops i l oft with a 
walk around cafctn and cockpit 
fishing layout designed by 
Bob Steams, Details hibove 
and right} include Lowrsnco 
graph reco rder and Raytheon 
Loran Cr rod h^ders tackle 
Shelves and bow pulprl. 
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stuff of summer in Califor- 
nia. But this summer will be 
different, because the Cal- 
ifornia sun is expected to 
shine on one flying object 
never before seen in the 
United States— a manned, 
solar-powered balloon. 

The British team that 
made history last year 
by flying thia double- 
envelope balloon across 
the English Channel 
plans to cross Lhe 23 miles 
from Santa Catalina Island 
to the Pacific Coast just 
south of Los Angeles in the 
same balloon in June. Julian 
Nott, pilot on the first big flight, 
hopes the steady Pacific wind 
will make the California crossing 
even easier. 

Nott's balloon won't be the only 
sun-powered vehicle plying the Cali- 
fornia skies this summer. Former school- 
teacher Janice Brown is scheduled to try 
flying the Du Pont Solar Challenger to a record 
altitude of 30,000 feet. The single-engine Challenger 
made the first solar- powered flight from London to 
Paris — a 6 T A-hour, 188-mile journey— last summer. The 
Challenger has never exceeded 14,000 feet. 

"Solar-powered flight probably won’t ever compete with the 

ititn r» pjttjt KO ) 









Solar Challenger has already crossed lhe Eng- 
lish Channel (above) and has reached a height 
of 14.000 leer; nex! is iry lor 30,000 feet 
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CLEAR POL V ESTE R SCRIM 
SANDWICHED BETWEEN ~- 
CLEAR mylar Jn 



AIR VALVE 



4 The soter balloon 
is totally ini I alert 
at about 3.000 feet. 
Volume is now 1 AO, 000 
cu. ft It may either 
continue itl rise wilh 
increasing heat. Or il 
may descend easily, 
using its sir valves 



CROSSBAR 
FOR LINES 



LIGHTWEIGHT 

(FFBERLAM1 

GONDOLA 



3 At altitudes of 500 
feet or less, Ihe torch 
is cul oft and heat 
ot the sun coni Shoes 
lo expand the balloon. 
A| this si age, ihe 
balloon s volume is 
about 120,000 eu. tl. 



1 Firtl, air fi blown 
inlo the solar balloon 
with a Ian, When the 
double envelope is 
about half lull (at 
approximately 60,000 
eg. It.), propane torch 
lakes over Tor the fan 
and speeds inflating. 



2 Propane torch 
Is turned on end 
the air continues 
to expand. First, 
the balloon starts 
to rise above the 
gondola. Then, It 
begins to fake oh. 
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I stared down at (he landscaped tabletop, and 
saw a mixture of textures, of shades of 
green and brown. An encounter from the Napo- 
leonic Battle of Leipzig was taking place, A one-inch-high, 
incredibly detailed emplacement of Austrian horse artillery 
and a detachment of Austrian infantry were valiantly facing in- 
surmountable odds. A mixture tit Westphalian Hussars and 
Bavarian Guards swept toward the Austrian emphice- 
_ 4 ment in a frozen moment of time made small. 

And, just a few feet distant, a strange assortment 
of creatures faced one another, in still another 
miniature faceoff. But instead of flashy uni- 
forms, these tiny monsters, sported baleful 
lizard eyes and .shining, scimitar- 

Fantasy figure? are among The most 
popular and fun to paint. Figure? 
are from Rii Partus Una, Mere 
pain led by artlil Mike Gilbert. 
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Steve Totems, above, scolpli a figure using molten we* The 
finished model Is sold to p manure cl urgr,, who makes a mold. 
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Here's i scene Lhat could have 



Tf? ^ 



taken place in ISIS at the 
Balll* of Leipzig. A eon Unger | 



oi Austrian artillery fa hard 



prwed by a §roij p Ol French 



Alii *s. The 2 S-mm- high figures 
pp£ from the Mini -Fig 9 Hue end 



war* painted by Mike Gilbert - 
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Here's a one-ol-a-klnd 
figure created by 

Sieve Toftro Horn 
parts ol various lead 
rjgures. Hand -detailing, 
such as saddle teasels, 
is amaring. Statue Is 
eiacl me (teftl and 
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shaped swords clutched in their tiny 
hands- 

The Napoleonic scene was part of 
a “simulation war game 11 and the 
demonic scene was part of a "fanta- 
sy role- playing game.* 1 Together* 
they add up to a fantastic ne w hobby 
that has attracted tens of thou sand a 
of players and spawned a whole new 
craft industry. 

Part of the appeal lies in playing 
the gameSp but a large part of the 
fun is in detailing the tiny , lead-cast 
models before the game begins. 
Even unpaintedi these 25- mm- high 
models show amazing detail. 

While wondering how the games 
were played R we happened upon art- 
ist and sculptor Steve Tofano. Steve 
specializes in creating master mod- 

Fantasy figures from Dragon Tooth and 
other manufacture™ make for eerie Detal I In 
this ictm. All placea at left were originally 
sculpted and painted by Steve Tofano-. 



How to paint ’em like the pros 



Artist Mike Gilbert paints armies- T of a living. His 
troops have conquered entire inches pi ierr ito- 
ry Irom one end of the country lo tfta olher. 
Here are a few hinls Ihal lie readily passes 
along to Ihe novice. 

Many beginners have iroaps that can only be 
described as shiny— and lhals noS good "Fig- 
ures," Mike Eo^d us. “should be primed wrth a 
flat paint and nol a spray paint, if you spray a 
figure, inosl of lha paint dries before it hits and 
jus! flakes, I recommend acrylic or casern- 
based paints. They're more durable and glvs a 
flatter end more natural appearance titan 
aname!." 

Brushes are importanl. and Mike suggests 



good- water-color brushes, Use a Mo. 00 tor 
deiaik a Ho. 0 and Ho. i are belief tor painting 
larger areas. 

For intricate shading, add water lo a color. 
This allows more of tie pigment to settle mlc 
the folds of the figure, making shadows, Qr you 
can mix a small amount cl black Into the main 
color and use the darker color to paint the 
shadows directly. 

One of the final steps that many hobbyists 
neglect in painting is the wash. Whan the figure 
is completed, you should prepare a very dilute 
solution of brown or black paint. Apply this 
solution, or ,J weshr liberally to the figure: it will 
seep into ehe figure's crevices and cieats the 



final and very detailed shadow effects neces- 
sary for a professional look. 

Once the miniature is painted and detailed, 
don't neglect its base. Cover Ihe base of Ihe 
figure wrth the same material which covers the 
gams table— green felt or plastic grass, for 
example. The piece will seem :□ ba standing 
right on ihe simulated ground. 

We were impressed by artist Steve ToTano's 
gaming setup {see the main story for more on 
Steve). His table has 2-inch-high sides all 
around and is about l inch deep in sand. He 
uses ihe same line sand lo cover his unit's 
bases— which makes Inr ideal camouflage. 

— Netf Shapiro 





Mike Gilbert at work 
shows J y st how liny 
these figures are. 
But with |uit a 
little talent and 
a whole lot of 
patience,, anyone 
can create finished 
ptecea he can taka 
great pride In. 



Ua* in Exadchttyie knife to take off the 
mow eeam-marii* arid other lt flash" from a 
figure before you begin to paint *L 



Mixing paint* la an economic and artistic 
necessity. Many oueMfie-countef colors 
dgnl have the authentic look you need. 






"T" 




Prime your figure wHh a flat base coat Thi* 
I* Important, a I nee the primer acta aa ■ aur- 
face tor other paint lo slick to. 




One trick of the trade la to um an artist's 
pen with heavy India Ink, as shown, for 
dmrtng In my ultraflna detalla. 



tOI POPULAR MECHANICS 






els of fantasy-style pieces for vari- 
ous manufacturers. 

Steve invited us down to his work- 
shop— a mixture of basement, medi- 
eval sorcerer's alcove and graphic- 
art gallery — to watch him create a 
figure. He began with a tiny stick- 
figure of wax. 

Then he dipped a paintbrush into 
a cauldron of bubbling wax. He used 
the molten wax to layer onto the fig- 
ure muscles! anatomy and. finally, 
the armor and weaponry of a partic- 
ularly blood-curdling fiend. 

The wax models Steve creates are 
then sold to a manufacturer who 
uses the lost-wax process to produce 
a master mold from them. These fin- 
ished, but un painted models, are 
what the hobbyist usually paints. 
This is detailed in our interv iew with 
artist Mike Gilbert <see Hoi via Paint 
'em Like the Pros* page 101). 

Once the models have been de- 
signed, purchased amt painted, 
what are the games like? We found 
them fantastic — in more ways than 
one. 

Simulation-style war games have 
been around ever since H.G. Wells 
wrote Little Wars around the turn of 
the century. A laughably simple 
game, by today's standards, victory 
was decided by cork-firing cannons. 
The winner had the most toy sol- 
diers still standing. 

Today, a Napoleonic field mar- 
shall may use a thick book, such as 
Empire, to guide troop movements 
and all other details (see the list at 
the end of this article^ Empire con- 
tains rules for movement of troops 
(in inches) through various types of 
terrain , The a mou nt of movement 
is further dependent on the type 

Tanks and armored vehicles can be 
designed to look reaNstla Steve Tofano 
captures dirt and grime of a campaign. 



Steve Tofano e gaming labia show* how 
miniature huta, fences ard other Items can 
be made from roadside materia la (photos at 

of unit (infantry h cavalry, artillery), 
and the formation the unit is in. 

Tables such as: “Artillery fire for 
tactical combat” detail the tiniest 
effects of a miniature combat. 
Throw in rules for supply, routing 
and rallying troops, how leaders 
improve or harm troop performance, 
how square formations can shrug off 
cavalry charges— and many more 
variables — and you have a very 
accurate simulation of a battle, 
right there on the table. 

Simulating Napoleonic warfare, 
ortho British African colonial wars, 
or a tank battle in 1943 all well and 
good for the historical war gamei-H 
But in the past few years, a new type 
of game, called “fantasy role-play- 
ing,” has been turning otherwise 
mild-mannered individuals into 
sword- wielding barbarians or evil 
creatures of the night. 

War gamers concentrate their en- 



l«n). Pebbles, sticks (top loft) and woods, 
lichen and tno» (above left) work well. 
They make objects on so!dter* p scale. 

ergies from the outside looking in (or 
down). They are the controllers of 
their huge model armies the very 
forces of destiny personified. 

But the fantasy role-player re- 
verses that viewpoint. Instead of 
massive armies* large strategic 
sweeps culminating in tactical don- 
ny brooks, the role-player moves one 
piece at a time through a series of 
intricately detailed encounters. And 
the piece that the player moves is 
the player's miniaturised alter ego. 

The first, and still most popular 
role-playing game, is Dungeon* and 
Dragon s + There are many other seta 
of rules, such as Tunnel* and Traits 
and The Fantasy Trip , that also have 
their adherents (see the source list 
at the end of this story). But Dun- 
geon* and Dragons, referred to as D 
& D, is the granddaddy of them all. 

In a game of D & D, each player is 

Me. ft f&s* tSlt 
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Pontiac 42000 



ST1LLTHECAR 
TO BEAT 
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VW Scirocco 



NewLy redesigned Scirocco oulclaased re* l cl Field 
with listless handling, aggressive perfor marts and 
super fide, qua lily. Pontiac .12000 was superbly styled, 
but -foil shcrM in overall p^rTurmanCO Toyota Corolla 
Fell loose eind not well put toge-lhfl-f Hondo Accord 
did moat things wall, but nothing brilllsnUy The LH-7 
was hampered by raspy engine and unresponsive 
tided I in# Stanza came clogesi id knocking Sciroeco 
utt Super Coupe porch. It handled well, wai eiEremely 
cpmtorlablo and well siyleO. bui was more qF □ 
boulevard cruiser Shan Super Coupe 

PM os fl'4^ ■ * 



W hat we have here is a clas- 
sic case of taking aim and 
firing straight at the mark, only 
to discover that the target has 
shifted. While Ford (with the 
EXP and LN-7) and General 
Motors (with its J-cars) were 
designing all-new sporty coupes, 
obviously intended to blow the 
immensely successful: Honda 



Accord and Volkswagen Scirocco 
out of North American waters, 
Honda and VW were steaming to 
a whole new set of coordinates. 
Late last year, they introduced 
new versions of these cars. 

At the same time, Nissan — 
which used to be Datsun — has 
neatly torpedoed everyone with 
the new Stanza — a Q-ship if 



ever there was one, Toyota’s 
Corolla Sport Coupe is iii the 
hunt, too. Toyota hasn’t given it 
the publicity blitz budgeted for 
the more expensive Celica and 
Supra, but the sleek little Corolla 
outsells every other imported 
model. Toyota must be doing 
something right. 

All this is by way of introduc- 





J2000 



Ponfrac’s fwd J-cpr is on a 
IQ 1.2- inch wheelbase and 
weight is 2,400 pound*. Eti in- 
line Four displaces l.B tiler* 
and is of overhead* valve de- 
sign Suspension is inde- 
pendent in front wilh a beam 
3Xl 9 al rear. Trans mission is 
louMpotid manual. Pricu » 
Sealed was S 10.221. 




STANZA 

Nissan's Twd Siania is truth 
on a $7.2-Lnch wheelbase 
and weight is 2,150 pounds. 
I Is Singie-ftver head-cam. in- 
line Four displaces 2.0 Irlers 
Suspension is independent 
all around and transmission 
is live -speed manual. Price 
as K-sled was Sa.574. 



j 




SCIROCCO 



Volkswagen's fwd Sirocco 
is on a $4.5-inch wheelbase 
and weigh! is 2,000 pound*. 
Engine a single-overhead 
cam, in-line Four w«ih i.7- 
liler displacement. Suspen- 
sion is four-wheel in dope Ad- 
en! and transmission is five- 
speed manual. Price aa 
leafed was $10,955 
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ing Fix sporty coupes that look so similar you need a spotter’s 
guide to tell them apart. Since they were all aimed at the 
same target, they’re virtually identical in looks and basic 
design. All are three-door hatchbacks. All use 
roughly 1.8*! iter engines and four* or five* 
speed manual transmissions. All but one are 
front- wheel drive. All return close to SO 
k — RPA rnpg, and all cost in thp neighbor- 

hood of 88,000 to $10,000. 

WKg As usual, appearances are deceiving: You 
couldn’t find six more varied cars when it 
comes time to drive them. We spent a full 
day at Raceway Park in Englishtown. N.J., 
^^^loing performance tests— quarter-mile acceleration, 

* 700-foot slalom, skjdpad, braking, interior sound level. 
The second day, we drove off over a variety of road 
surfaces, freeway to back-country gravel, switching drivers 
every 20 miles or so. 

Then we put it to a vote. Each driver ranked the cars in 
order, on a secret ballot. When we tallied the votes, one car 
had dearly won. The winner and still champion was Volks- 



ACCORD 



Honda'* Iwd Accord is buiJl 
an a 9 S. 5- inch wheelbase 
rind it weighs 2,1 OD pounds 
its single -overhead -carn H m- 
Pine Four displaces 175 liters, 
Su i pension is mdependcfil 
all around dud Iran* mission 
ii hve-spoed manual. Price 
as leMed was $7,420. 
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COROLLA 

Toyota'* Qqi o-i I ^ is a rear- 
drive hatchback built on 0 
94. 5 -m£h wheelbase that 
weight 2_t0O pounds. In-line 
Four is a tin gle-ovpf head- 
cam design displacing 1.9 
l tiers Suspension it inde- 
pendent in from wilh rigid 
rear axle. Transmission is 
live-speed manual Price at 
tested was $B,530 



LYNX LN-7 

Mercury's fwd Lynx LN-? is 
bull I or a 94, 2-inch wheel- 
base and weight 2,150 
pounds. Engine is a single- 
ovefh«d-cem. l.fi-liter in- 
line Four Suspctistdn it 
independent all around and 
transmission Is lour -speed 
Price as retied w aa S9.B9B 






Get customized smmd 
with an equalizer 

An equalizer can't cure a poor stereo system, but it can turn 
a good one into an audio wonderland. It lets you remix your 
music to suit both personal taste and room acoustics. 

by Christopher Greenleaf 



Y our greatest advantage in owning an equalizer is [he amazing 
control it gives you over the "shape" of your music. -Just us 
y<>ur home listening room has its min>r acoustic imperfections, 
recording engineers and record producers don't always deliver 
quite [he sound mixture you may want. Tone controls- the knobs 
on your receiver that control bass and treble— are a line feature, 
but nothing approaches the convenience and flexibility of an 
equalizer to iron out hot spots and fill in holes in the sound. 

There are dozens of equalizer models on the market We've 
lined up mne of the most affordable and versatile and put them 
through their sonic paces. 

Remember that an equalizer is only an elaborate lone control. 
It lets you adjust the relative level of each portion of the sound 
sped rum. A 10-band equalizer 1 10 controls per stereo channel! is 
often called an m fut e equalizer. Bach slide control adjusts one 
octave of musical frequencies (the eight notes of a scale) On 
simpler five-band units, each control adjusts two octaves. 

Further, all nine of our equalizers are graphic equalizers. When 
you set the sliders, their position forms a visual graph on the 

(f'fc.ttr tuff* M PtitX- iSSl 



YGur ear IS Ihe mail son- 
*ilive sound equipment 
you own In many situa- 
tions, such as the Ihree 
*e detail here, you can 
use an equjiim to coti- 
four musical sound !o anil 
personal JasTe*. The JVC 
SEA-60 squallier {below) 
is shown as you mighl 
adjti*J it to comptniolif 
Tor room furniture which 
swallows bans and high*, 
tout emphasises [h 0 
middle range ol Ihe 
music The SEA-GO 1 * 
slider controls are lei 
10 apply a mud-baas. boost, 
some mid -range rcduC 
lion and substantial treble 
slrcnglhenmg For tapli- 
nahon selling* are aclu- 
ally agisted. giving 
more boo-sl and reduction 
lhan normally needed 






When you make I ape* Tof 
Ehe road, pn an equalizer 
a gam a I your car's host ita 
actfuslic* An equalizer 
such a? the Kenwood 
GE-SO (lopj can be used 
l-o iron o ui dead or boomy 
bore* and resicre reiiFiittc 
sound The G£-flC reg- 
imes iwt band* m each 
si t?reo ehomtoi Set at 
shewn m the drawing, is 
wtU damp high treble and 
coai more bais into lhe 
c*4MlE« you To refolding 
al home lor on«phe ro?d 
enjoyment Mote that 
sett.ngs are a bit different 
on each channel Eo allow 
tor such thing* as door 
panel resonances An- 
al her op 1 1 on (bottom) lets 
you cor reel loudspeaker* 
So your Taste, using subtly 
hint* Trom an equalizer. 
Vector Research s to. 
band vq.ioq permits 

separate tuning Tar each 
channel In ihe drawing, 
we show it culling ei. 
If eme htghi, booscmg 
deepest bats and supply- 
ing rainTofcemenl Eo (he 
upper mid range (just Iqr 
one channel, tine* the 
other channel li *«i iden- 
llcally}, for a more $i- 
Ereme sailing tp correct 
your speaker*, you tan 
also reposition the loud- 
spfffh^n in i ho room, 
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T here's nothing more aggravat- 
ing than having a computer 
break down in the middle of on 
important task — ‘Unless it’s paying 
for the repair. Most computer stores 
or repair centers charge as if the 
integrated circuits were made of sol- 
id gold, not silicon. 

But there are some repairs to both 
the computer unci its assorted at- 
tachments that you can try yourself 
The main problem is figuring out 
what to do when. Some things, of 
course, should be done even before 
the problem crops up. 

RAM memory problems 

All your programs are stored in 
your computers random-accesa 
memory or RAM, A computer with 
■I8K of memory has more than 4B r OOQ 
memory location* (actually, 49,152} 
which must be absolutely perfect, [f 
they're not. some strange things 
may happen. 



You may find that one line of a 
program cannot be entered proper- 
ly. 

For example, no matter how many 
times you type the com maud PRINT 
when you list it, the memory con- 
tains an error you know you didn't 
make — like flint 

Or, as we show, you may find a 
repetitive lane number in a li&ting- 
And when the computer comes to a 
line numbered 21 following a line 
numbered 50. for example, it just 
stops in electronic confusion. Anoth- 
er symptom of this common problem 
may be that some programs work 
fine, while others don't run at all, or 
do so improperly. 

You can usually buy a RAM- 
checking program for a reasonable 
cost. But if you don't have such a 
program available, il's easy to write 
your own. The only draw back is that 
you will be writing m Rasjo and most 
commercial programs u&e far faster 



machine-language routines. Rut 
then again, you can go off and read a 
book while this test runs. 

The first thing you must do is 
determine the decimal addresses of 
your computer's RAM. You can usu- 
ally find this in your computer's ref- 
erence manual on a chart called a 
memory map. This chart will tel! you 
the lowe&l and highest numbered 
address which your computer know-s 
h RAM. 

For instance* if your computer has 
16K, then 16,384 locations are RAM, 
Most computers atari their RAM off 
at "the bottom" of "page one/' This 
means the first RAM location is 0 
and succeeding locations ure num- 
bered consecutively. In our exam- 
ple, memory locations 0 through 
16,381 should be tested for failure. 

Write a short program* using the 
PEEK and POKE commands that are 
standard in most versions of BASIC 
The peek command looks al a value 
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MH C1<20>^NU20>.C2'20 

9>'Citl5>'«3<S? > 'C4C2&>-w4( 2 

g>,C5< 5S N5< 2© > 

oln EC 16 ># S< 16 )* L( !£>,*< 85 >- V 
<85 'i 

CALL - 536 



AS * 8 RE G0SUB 38080 GOSUB 210 
00 

II * 120 ft€ = 1 

PP^St U ' ^PLEASE STAHD BV 



* = I F LEFTi 1 ) = ' TH 

40 PR?MT " _ ^PLEASE STAHD BV 

1? 9 38:xe “ 28 Yfl ’ 3 



map from which you can figure the 
lowest location to check.) 

If you found a bad location, then 
you must determine from your man- 
ual which row of memory chips con- 
tains that location. This is usually 
easy. The hard pan is determining 
which chip in the row is bad. 

It may be quickest to replace the 
entire row — especially since memo- 
ry is so cheap these days. Or. you can 
UBe one memory chip you're certain 
is perfect and substitute it for each 
chip in the suspected row, one by 
one. until you've located the cul- 
prit. 

And, by the way, don't try pulling 
memory chips {or any others) with 
your fingers. You'll probably dam- 
age the needle-like pins on the chips 
and wind up with tiny, bleeding 
holes in your fingertips from the 
pine. 

For all such repairs you must use 
an IC puller, which, as shown, looks 
like a tweezer. But the tips of its 
jaws are flanged to fit under the 
chip’s edges. This lets you apply 
gradual lifting force to both aides 
equally — and thus not bend or 
(heaven forbid!) break off the deli- 
cate pins. 

BOM problems 

Besides the RAM, your computer 
also contains read -only memory or 
ROM. This is the memory that con- 
tains the computer's own operating 
system and its "understanding"' of 
BASIC. 

If your computer seems to “for- 
get” a basic command word, or if 
the computer suddenly doesn’t per- 
form one operation correctly, while 



3 Recognize ROM memory failure: The 
ROM memory holds tt» computer's operat- 
ing system . If the computet show* am meals 
for "bullf-ln" words, suspect the ROM. 

most others work, suspect the 
ROM. 

ROMs are expensive — you pay for 
the permanent program "burned in" 
their innards- So, you cannot replace 
them haphazardly. 

Some computer manuals contain a 
I isting of the conic nts of the ir ROMs 
or of some of their ROMs, You might 
want to compare the printed list 
with what your computer “sees" 
there. (See your manual for how to 
examine memory locations in ROM.) 
Such comparisons can be long and 
time-consuming. But if you already 
suspect the ROM, you'll have 
enough nerve to question a repair 
bill that itemizes all sorts of tests 
and replacements, but winds up say- 
ing the ROM was the problem all 
along. Here, a little knowledge can 
go a long way. 

Clean up your act 

One of the main enemies of your 
computer system is the environ- 
ment around it. Dirt, dust and atmo- 
spheric debris can wreak havoc in a 



Tfl FOR A - 1 TO 10 
» FOR X = 1000 TO 16364 
3D PCHC6 X, 

40 NEXT X 

50 FOft X = 1000 TO 16384 
60 PEEK (X) 

TO IF X<25S THEN 1000 
SO NEXT X 

W FOR X = 1000 TO 18384 
100 POKE XX 
110 NEXT X 

180 FOft X - 1000 T0 16384 
130 PEEK (X) 

140 IF X>0 THEN 1000 
ISO NEXT X 

155 ftEM CHRJ (7j RINGS BELL 

1 60 PRINT CHRJ l>\ "ALL RAM TESTS 

GOOD ON TRY A 

170 NEXT A 

160 OO TO 9900 

1000 PAINT CHRS (7|; "RAM LOCATION 
-*! 'TESTS SAD*" 

0066 END 



in a memory location; the poke com- 
mand places a new value in a loca- 
tion. 

Implementing the commands 

Put the peek and poke commands 
in a for vext loop numbered the 
same as the memory locations. In 
the loop, place values such as 0 and 
255 into all memory locations and 
then check to see the values did not 
change on their own. If they did 
change, include a visual or audible 
warning to alert you and print out 
where things went wrong. Here is a 
short program that will do all of that 
for a typical 16K computer; 



2 Kill static electricity: Sparks can wipe 
out a program that'* stored In memory. Use 
a static spray as shown— and avoid thick- 
pne carpets In your computer room. 



4 Recognize RAM memory tallure: A bad RAM chip can foul up a computer listing. Hare, 
wo show a program where a line number repeats (line 21 follows both line* 20 end 50), 



The above program could be im- 
proved easily, but as shown, it 
should run on almost any computer 
that has the peek and poke function. 
(Note that we didn't start at 0, but at 
1,000. This should allow room for 
your computer's built-in functions, 
as well as this program itself. Again, 
your manual should have a memory 
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computer and its associated equip- 
ment* such a* cassette recorders anti 
disc drives, 

The 3M company makes a multi- 
purpose cleaning kit (called the CK* 

90) that contains special cleaning 
fluid, sponge-tipped applicators and 
lint-free towels. But you can also use 
denatured alcohol and tightly rolled 
cotton swabs. 

Many computers feature plug-in 
circuit boards. As we show T both the 
contacts on the computer’s main 
board (called the mother- board) and 
the plug-in card (called the daugh- 
ter-board) must be cleaned and free 
of dirt or corrosion. The contacts are 
small, so it doesn’t take much dirt to 
get in the way of the current flow. 
Contacts on plug-in cartridges 
should be cleaned in the same man- 
ner. 



The next time your disc drive, 
printer, or whatever, stops working 
or only work^ intermittently, first 
cheek the point where it plugs into 
the computer. Moke sure that all 
connections are clean and bright. 
Many people have lugged equip- 
ment into repair stores only to find 
that they have spent upward of 840 
for a cleaning. 

And, of course, it doesn't hurt to 
schedule routine cleaning mainte- 
nance in order to avoid problems in 
the first place. 

Input blues 

Computer programs are loaded 
into the computer's memory via a 
tape recorder or a disc drive. Neither 
unit is fail-safe and both require 
maintenance. 

Diagnosing an input problem is 



fairly easy. Usually, your computer 
works perfectly. Except, when you 
load :i program, t hero's a 50-50 
chance the program won't load prop- 
erly. 

Ask yourself how long it hag been 
since you laat cleaned the heads in 
your disc drive or tape recorder- This 
should be done every few weeks. 
Cleaning a recorder is easy. You can 
use the same kit from 3M mentioned 
earlier or you can buy any of the 
many tape-recorder cleaning kits on 
the market. 

As the photograph on page 115 
shows, use the applicator to sw&b 
the record and play head gently in 
the tape deck. Be careful never to 
use anything which might scratch 
this head. 

The handiest way we know of to 
demagnetize the cassette recorder's 



B Strengthen floppy discs; Many brands. ol discs don't have rain- 7 Clean your drives; Don 1 * forget to keep your disc drive'* 
forced hub*, The tool below lets you apply plastic hubs (note record play head clean. Kits, such as hetow, feature a sponge disc 

shiny surface) to your disc* Id eliminate the fatal "bonds." and a special cleaning fluid. U*a at least monthly. 
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head is h Little device sold by Radio 
Shack. This demagnetize r (catalog 
No. 44-H65J looks just Like a cassette 
tape. It contains a small battery and 
pops directly into the recorder. In 
one second, it fully demagnetises 
the head. 

Disc drives call for more special- 
ised equipment. 3M. Radio Shack, 
Verbatim and other manufacturers 
all make disc drive cleaning kits sim- 
ilar, or identical, to the one shown 
here. 

The kit contains a special disc. In- 
side the plastic jacket, instead of a 
disc of recording material, is a thin, 
sponge disc. Squeeze a few drops of 
cleaning fluid onto the sponge and 
place the cleaning disc in the drive. 
The drive spins the disc and the 
head is cleaned. Unfortunately, 
there’s no way for the consumer to 
demagnetize his own disc drive's 
head without fear of damaging it. 

This cleaning is the kind of repair 
that may solve a problem. But it 
might have prevented the problem 
in the drat place if it had been part of 

an ongoing jriuiult:iimi<;e prugrum. 

Finally, you may want to invest in 
a tool called a "Floppy Saver.” The 
big hole in the middle of a floppy disc 
is its Achilles’ heel. The centering 
mechanism of a disc drive puts con- 
stant pressure on the hole’s inside 
edges. The best discs carry a rein- 
forcement ring around the hole's 
inner edge — -much like the tiny rein- 
forcement rings a student buys for 
papers held in a three-ring note- 
book. 

The Floppy Saver lets you put 
such reinforcing rings on discs that 
don’t have them already. Occasion- 
ally, you can “save” a disc that no 
longer works with one of these. But, 
it’s better to put such rings on the 
disc before you use it for the first 
time. 

Stop the zaps 

While electricity is a computer's 
favorite food, it can also give a com- 
puter heartburn. Suppose, for in- 




S Protect again St voltage surge : 
Nothing is morn aggravating than 
losing hours of your work to s sud- 
den voltage surge. Protectors like 
the one shown here, often called 
voltage clippers, are the equivalent 
of an electric Insurance policy. 





0 Clean your recorder: Tape-reading woes 
often can be traced to dirty record play 
head surfaces. You can use any of the com- 
mercially available audio-recorder kits to 
clean your computer's rape recorder. Be 
certain you use s cotton or sponge swab 
(right) that won't scratch the bead 



3M 

asking 



aLnucUt ywii*re typing hI u lung 

and complicated program. You are 
so involved that you haven't both- 
ered to save the program to disc or 
tape in the past hour. 

Zap! The screen shimmers, blanks 
and cornea back on. But your pro- 
gram has been erased from memory 
and all your work has been lost 
Static electricity and line- voltage 
surges can cause this problem. If 
severe enough, they can even dam- 
age your computer permanently. 
Static electricity* in particular* is 
the underestimated computer ^ki It- 
er, A good, ru b y our hee i s on -t he- 
ll oor charge can deliver several hun- 
dred volts from your fingertips into 
your computer's delicate innards- 
A static-electric charge of this 
magnitude can erase your program 
from memory, as noted previously. 
But such a charge also can fry a 
memory chip — or one of the many 
other types of integrated circuits 
which are packed into the typical 
computer board. 




1 0 Demagnetize recorders : Next to clean- 
ing your tape recorder* keeping itdemagne- 
tFzsd la most Important CaawttMhapad 
demagnetlzer work.* in under a second. 



Often* static electricity seem* an 
inescapable opponent. Moat home 
compute rists are plagued with this 
problem. 

If you can, set your computer up in 
a static-free environment. Try to 
avoid thick-pile carpets. And use an 
antistatic spray- These sprays are 
available at Radio Shack or comput- 
er stores. 

As we show in the photo on page 
113. spray the liquid onto a cloth and 
wipe it on the screen of your moni- 
tor. The antistatic spray can also be 
sprayed directly onto the non- 
scratch able parts of your equip- 
ment. Remem ber—a little sprite 
will do 'ya- The object is to kill static, 
not drown your computer. 

And try not to trust your power 
company with your computer 1 * li te. 
Sure p your TV runs reliably, but a 
computer is far more sensitive to the 
brief, but very high, voltage surges 
that often travel down an a,c- power 
line. 

To protect against this, purchase a 
voltage surge protector. These come 
in many shapes and varieties. The 
model we show (bottom, left) is a pop- 
ular one called ^The Clipper.” It 
plugs between the computer and the 
wall and dips voltage spikes down to 
size. Other styles look like multijack 
power stations and can protect 
many pieces of equipment at the 
same time. They are expensive ($40 
to over J1QQ), but are certainly well 
worth it. 

The hints and techniques we've 
discussed probably won’t save you 
from all repair bills — but they will 
turn you into your computers favor- 
ite "Saturday mechanic.” fit 
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Make a traditional 'carved 



Create 19th-century' furniture with 20th-century tools, 
by Rosario C a pot os to 



^#ou may find it hard to believe 
V that this attractive dining set is 
made almost entirely of plywood. 
The only exceptions are the gate 




The design of this table allows 
flexible use. With both leaves 
extended, the table end chairs 
make art attractive dining-room 
sat- Top ineet photo shows the 
table with Its leaves down— 
for use at Sideboard. Lower 
Intel ahows table with one leaf 
up tor less constricted areas. 
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dining set from plywood 



legs, which arc of solid southern 
maple. Assembly is with ^lue and 
screws* with the exception of the 
gat e lefG&< assembled with dowels 



and lap joints. All arrowhead £ are 
recessed and the holes filled with 
wood putty, then sanded smooth- 
Draw and cut out full-siz-e pat- 



Design. Suzy Taylof 

PM jn ho [GI-. conSifudiOri Rosario C^poioiLo 
PM oolct plWOs Geo^pAncoria 
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i Um heavy paper pattern* to draw out- 
lines on panel, Position each piece tor toe 
moot economics layout, UM a tllck as ■ 
beam compass to draw the largo circle. 




2 Use ■ circle guide to help find the exact 
locations tor the drill centers. Match beet 
toting circle to the curve, then punch the 
centers of the holes with on nwl. 




3 Operate tote type of drill bit moderate- 
ly high speed to obtain smooth-wallsd 
holes. Be sure to um a backup board. 




4 Usee narrow bend-sow Made tor cutting 
toe sharp curves. Feed the workpiece Into 
the blade slowly: keep to outside of line. 



3 Circle |lg (see text) makes easy work of 
cutting 36-in. -die. disc. Be sure to support 
overhang level with the saw's table. 



0 Try this novel setup tor sanding the 
large disc edge. Sander must stand off the 
table allghtly, so shoe can oscillate treaty. 
Level irregular housing with • wedge {ar- 
row). Don't crush housing with clamp. 






T Pull the disc lightly against the sender, 
while rowing H continuously (arrow). The 
rail at A goes into the work table. Drive cen- 
ter nill B Into tuning strip. 



3 Use a guide and circular saw to make 
center cut that yields the two drop leaves. 




9 A sanding drum can be used for much of 
the edge Bonding, but some areas require 
hand-sanding. Next, be sure to shape toe 
corner rounds before assembly, or you 
won't be able to reach some of the areas. 



MATERIALS U ST— GATE-LEG TABLE 

K*¥ Mfl- Shv M dw crlFffl OiH- [um) 

A 2 U •< tB a MCO QtyWOOd \\*a\) 

0 l K 1 £ X 3 fir MOO fMywxti |top) 

C 2 }> ■■■ x SiMr wCfO ptywood (apron! 

q a ^ 

£ sr 3»W UDQ fttoCCd [aid*) 

F 2 +4 * T 'ft * Z?*A- MOOfUywxxl [Jog) 

G 2 s *ii * iVi k m*pis(ptaa Lag) 

H I x k t! 1 ^" wuttwnv nwpia r^J 

1 2 t * il* x r 

J 2 'A * Vi X WhOTtart [n*i^*r> 

X 2 *. X IWhflKftoKd (0&M4I Ih^am 

L 2 M. V 1 Ur hvdM»d (OOhrtl HK*rt| 

M Z 4i'-dra. x t fmnUnooa ^pfuat dcwoi j 

*1 2 %S"-<6a x ■} W hBrdMfflxf (prod (SawsJJi 

O * x i v&- nanJwwd Awl* 

P 2 1'ttx JTplMhhu* 

Q U 1*V Pvtj, a rri mud ftHtot 

ri 1 1 Ha. 0 #1 dr cod screw 

S * r tto $ «raa screw 

T 2 ccrnmon r«(B. 

CirponEw-i. glut* lirejJwifl rnfUftjrgh (Eft (Hi). 



terns on heavy paper and trace the 
outlines onto the panels. Draw a full 
3 5- in .-diameter circle for the two 
drop leaves with a centerline 
through the middle.This disc will be 
cut in half to form the two leave* 
after sawing and sanding. 

When drawing the different parts, 
you 1 !! want to position them as close- 
ly as possible to economize on stock, 
but leave about a 1-in. minimum 
space between each section to allow 
for initial rough cutting Use your 
sabre saw to separate the parts for 
easy handling while making finish 
cuts. 

Because of the many small-radii, 



MATERIALS LfST — CHAIR 

«*¥ N» SKliri 04PCr*ptl*n (uh| 

A 2 *4 w 111 * JF MW pVw»d (*«*) 

5 i 14 * 23Vs> * S' MOO pfywraJ M) 

C i ** ■ IflV* *. IflU' MDQ plywood (bhi) 

D 1 14 * i * %er MDO ptywMd ^hwitj 

IE f 14 X 3 K ^DO plywood 

F 3 14 * 3*t x |7WMQQpfrwwtf(t*vi) 

0 2 1W NO &1h wMMHirfrw 

h 31 1 14' No. 0 fh wood screw 

Hite.: CtfEHflftat 1 * glue. lirirtvng moHrtaJa me# tew) 



inside curves in this project, predrill 
holes of the appropriate diameter at 
each of these locations. This will 
make sawing easier and assure per- 
fectly formed curves. The holes 
involved include ■/*-, Vie- and Vi-in. 

(Please fuW Jo page I73| 
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WORKSHOP MINICOURSE 

USING A DRILL 
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Then bore ■tartar holes In second board. 



You should bore pi tot holes through the top 
board, using the larger of the two bits. 



UM ttila bit to pinpoint The hois location In 
tbs second piece of wood, as shown. 



The same nail Inserted Into the next largest 
hole— 1 ** In.— Illustrates why this alze 
would eliminate Mil s holding power, 



To prevent any chance of bit drift— that la. 
lateral movement of the bh— punch a slight 
Indent, using a scratch awl. 



Pilot holds for screws can be sized In a like 
manner. Her e , a No. B screw enters a *Vln. 
hole with esse. Thus, this Is The correct bit 
with which to bore the pilot hole. The next 
smallest bit— In,— le the one to use 
when boring (he starter hole. 



T he basic use for an electric drill 
is to bore holes in wood or metal. 
Yet. many drill users don't under- 
stand the fundamentals of boring 
pitot holes. Also, in many eases a 
lead hole is advisable when fasten- 
ing with nails. This is a must in hard- 
wood. and often essential in soft- 
woods, lo avoid splitting the wood. 

In predrilling for a screw, the pilot 
hole Csce drawing below) must ac- 
commodate the screw easily. 

The starter hole — in the second 
piece — lets the screw threads do 
their job, which is to hold the pieces 
together, 



To pick the right bft for boring a na It's pilot 
(lead) hole, use thi bit case, Find (he hole 
the nail enters easily, than us* next smaller 
diameter bit. Here we use a Vs*-ln. bit to 
accommodate a IGd finishing nail. 



After boring She tides to suit, nails can be 
driven wtthoul fear of splitting the wood- 
even when the nails are being set near the 
board's edge, as In thla cate. 



PIA. 6? 



' HEAD 



BOD¥ 



ROOT 



floor 



body 

'DIAMETER 



Diameter 



COUNTERSUNK 

HOLE 



pilot 

H0Lf 



START ER-J, 

HOLE 



The different diameters of a screw body 
require dlrferent-aized holes— or screw will 
be either loo loose or won! turn home. 



These are the holes you must bore for a 
wood screw. The countersink bore la nec- 
essary for flathead (end overhead) screw*, 
not for panhaad or roundhead screws. 
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IDEAS GUIDE 

With your own two hands and our good ideas, you can 
make your home more comfortable, roomy, secure 
and efficient-and more fun to live in. These projects, 




1. Space -efficient furniture projects enhance o great room.' 

2. A mobile kitchen Island la a boon for creative cooks. 

3. install a new roof yourself with our instructions. 
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' SZhome ideas guide 

1 3 protects lor a great room 



The name of the energy game these days is to confine 
family activities to one room, if possible. 

Here are some ideas to help you do it. 



A s ihecost 01 housing continues to 
rise, more people are choosing 
to remodel their homes and stay put, 
rather than buying new and moving. 
Many ol the desired renovations are 
directed toward making their homes 
more energy efficient. One way to gel 
more tor your energy dollar is to con- 
centrate your family activities in a 
smaller area. By doing so, you can 
reduce the heat needed in other rooms 
and reap the financial benelils 
Working with the Georgia-Pacific 
Corp , we designed three projects to 



c^cnoa G^ghi-Pa^it s G*s#T 

Anixjihl'bfis, Mari^fr. Ctip . Lit.^1 by twnniBMn 

£uQ*ui ThCfflpKHi 



help you make better use of your 
space while, at the same lime, giving 
your home a new contemporary took 
The entertainment center shown here 
is only 10 in, deep, but it has room lor 
stereo equipment, a portable televi- 
sion, records, books and more — plus 
a cleverly designed gate-leg table that 
slides easily into the unit. Also present- 
ed are sofa and ottoman modules that 
are noionty easy to build, but portable, 
as well. And, as an added bonus, each 
sofa module has a large drawer. 

Before beginning the wall cabinet, 
study the drawings carefully. The 
dimensions given ate bound to be dif- 
fereni than those In your house, so 
adjustments will be necessary, Keep 



in mind that this cabinet is steed for a 
ceiling height that is at least 1 in. high- 
er than 8 ft. If your ceiling is lower, cut 
down the cabinet sides and back until 
you have at least 1 in. ot clearance tor I 
maneuvering the unit during installa- 
tion. 

Begin work by cutting the ends and 
dividers to siae. Then carefully layout 
the position of att intersecting shelves 
on these uprights Glue and screw the 
shelf-support cleats into position and 

i.jff to fljg-e T +yj I 

Gate-tag table In folded position and 
wall cabinet unit fbaJow) make •Hie lant 
UH Of email space. Sofa and Ottoman 
■r* of puna-titan modules. 
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countersink (he screw heeds slightly. 
Cover ihe holes wuh wood filler and 
sand (he (liter smooth. 

Next, bore Vi-m. -diameter x vi-in,- 
deep holes forihe pm-type adjustable 
she if- support clips as shown on (he 
drawing. Then cue all shelves, coun- 
ters, and cabinel bottoms and lops to 
size. Attach me front and back cleats 
to the underside of the long shelves ol 
the center section for exira support. 

Don’t iry to assemble the whole unit 
at once, Do it in stages, beginning with 
the section on the left side on he draw- 
ing, Using 4d finishing nails, attach all 
horizontal members lo I he uprights by 
nailing them to the cleats Move this 
assembly aside and build the cabinet 
section on the nght-hartd side of the 
drawing. Stand op both sections and 
position ihem about 3 fi. from the wan. 
and check each for squareness, Tack- 
nail two diagonal braces on each 
assembly lo keep them square 

Next, join these two sections by 
installing the counter, shelves and 
short uprighl for the center section. 



Again, check for square and brace (he 
entire assembly. Cut the hard board for 
the back so Hie seams will be hidden 
behind either a vertical or horizontal 
member and attach wilh 4d nails. 

Local© ihe posiiion ol the studs in 
the wan that s to be covered and note 
their dimensions for later use. Remove 
any baseboard or other obstruction 
from Ihe wall, then slide the unit into 
place. Level and pdumb ihe assembly 
using wood shims as necessary under 
Ihe uprights so it will stay level. Attach 
unit to Ihe wall with screws turned 
through ihe back and into the studs. 

Remove the diagonal bracing and 
cut [he various vertical end horizontal 
pine facings to size. Nail These squarely 
in place wilh 6d linshing nails. Set the 
railheads, fill the holes with wood filler 
and sand smooth. 

Assemble ihe slde-out shelf and cut 
ihe doors to size install both, then 
sand, prime and paint Ihe cabinet. 
Install the Slim-nrw Levolor blinds. 
Begin making the cate- leg table by cut. 
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Well cabinet!, gale-leg ta- 
ble, sofa and ottoman 
modules all transformed 
thle room Into a tamlly- 
acilviUce center. Their 
sleek contemporary de- 
sign ta not only attractive, 
but veraffllte, as well. The 
fable folds neatly within 
the 1 fl-in.-deep, multipur- 
pose wall unit The sofa 
and ottoman unite can be 
combined Jn many differ- 
ent ways to suit individu- 
al space and needs. 
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The highway isn't the only place you'll find 
Honda these days. We also make a complete 
line of products to help you do the household 
chores and enjoy your leisure time, 



POWER FOR WORK. 

We have a full line of highly efficient, 
precision-made lawn mowers that can cut any 
l!Bun down to size. Our 2V* model, in 
seiT-propelled versions, is perfect 
for big lawns. And our 17” model is ideal for 
smaller ones. 

Our tough little tiller comes in handy if 
you're tired of turning over the backyard vege- 
table garden by hand. It's easy to start, easy to 
use and powerful enough to turn over even the 
hardest soils. 




TO PARK M YOUR GARAGE. 




Our lightweight, new water pump is perfect 
for household chores or emergencies. Like 
draining the pool for cleaning or the basement 
if it floods. It's also great for irrigation. 

POWER FOR Pi AY. 

If you're planning a vacation, take along 
our portable generator. With 50G watts of power, 
you can have all the comforts of home no 
matter how far you are from an electrical outlet. 

it's lightweight, easy to carry, and it's 
perfect for battery charging, camping or emerg- 
ency use. 

Our small, four-stroke outboard motor 
delivers smooth sailing on small craft or auxiliary 
power on larger ones. It even has a built-in charg- 
ing coil for recharging boat or RV batteries. 




All of these Honda products offer some 
powerful advantages. For starters, they’re built by 
the people famous for engine innovation. Each 
is powered by a smooth, fuel-efficient four-stroke 
Honda engine. So they’re easy to start, extremely 
Quiet, and will keep on running reliably for years. 
They're also lightweight, compact and easy 
to store. So they'll fit perfectly into that unused 
corner of the garage. 

But the best reason to buy any of these 
products is because it's a Honda. For more infor- 
mation, please check your local Yellow Pages 
for the closest Honda Power Products dealer 
or call toll-free 1-800447-4700. and in Illinois, 
1^800-322-4400, 



IT'S A. HONDA 
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ting the leaves and tabletop to size from 
one sheet of cabinet-grade pine plywood. 
Because the table will have a clear finish, 
cut these pieces so ih© gram on ihe outer 
pin© veneer will run the length of the ladle 
and be continuous 

MATERIALS LIST — GATE -LEG TABLE 
No. SLr* and EWKrtpItai 

A 2 ■ ie ' 3?’ plywood yurt) 

$ 1: ^ p. ti K 36" fs-rw SlyHhiji>a 

c 2 * 1? ■ Z9".*r CMW (Srdftl 

p 2 n ir « *■ lr pirwcfoon 

E 2 x 4 * Z3VT p/m j*Ue| 

F 2 V* k * *23' &rtn mg) 

<3 1 V* ■- 4 a 10* yinB i\cm» fable- rnti| 

H 2 H x 4 * ir pne 4kJ*® gait* Jill? 

I 3 ■ Z < ZS'sine'ilnpj 

J t 34 x £ x lfl’ 3fiB \up«paf 1a’:!e rail] 

K 2 i’A ■ Z - U' ains iL^pnr gale ffij 

L 2 ttH l^ptawldHl) 

M 2 Vk K a * S' p«* |1f aT scop? 

N M * J" 4stnl 

0 3 

P 2 1'^ * £T parmhirqa 

Q 11 Z-Pto ID fri wr&wre 
fl 4 1 W No 10 rh bot# 

5 4 1 ' No 6 m scrsEM 

T ft a+'-flifc dcw*l plus 

U 2 H'-d* 'OUrd 

V 3^ ypHf r lapq aa r«Jd 

Mike,: Silin-1i!ht3^ 



Next, cut the semicircular shape on the 
leaves, using a router and the simple jig 
shown below. Glue veneer tape to all the 
edges ol the leaves and top. 

Cut the table sides and feet as shown 
and join wilh glue. Clamp overnight Then 
cut the rails and stiles for the table-sup- 
port assembly (parts E, J and G) and join 
with dowels and glue. Check for square, 
damp and Jet dry overnight. The two gale 
tegs are assembled in the same way. 




Glue and screw the cleats (for attaching 
the lop to the sides) to the sides. Then 
glue and screw the sides to the table- 
support assembly. Countersink these 
screws and fill the holes with dowel plugs. 
Next, join the top and leaves by installing 
the two continuous hinges. Then Install 
the hinges that join the gale legs to the 
table sides. 

Lay the tableiop assembly face down 
and attach the table support and sides as 
shown Position and attach the gate-leg 
stops, then finish-sand the entire table. 
Wipe with atack doih and apply two coats 
of varnish. 

Begin the sofa modules by culling the 
bottom, sides, back and lop. Then assem- 
ble (hem with 6d finishing nails and glue. 
Check for square and allow to dry over- 
night, 

Cul ail the trim pieces to size and nail 
them to Ihe plywood with 4d finishing 
nails. Sand all Joints smooth and stain the 
irim io either match or contrast with the 
color of ihe paneling facing. Carefully 
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apply, to the trim only, two coats of satin- 
finish varnish. 

Cut the paneling to fit precisely within 
the confines of the trim and glue it to the 
plywood with pane] adhesive. Cut these 
panels so the vertical kerfs on the linished 
surface will be uniform. 

Next, cut the drawer parts to size, tack- 

MATERIALS UST— OTTOMAN MODULE 

Hiy Hq. Six* and OfKHpIkm (uu) 

A Z to x 2Sto a 3 to' plywood llop. txflQpm 

E 4 to w llto v £2to' plywood 

C 4 ^ n to x JhT jarra jidp 1/inj 

D fl to m 34 >- T3to H pino (CQivmr him) 

E 4 V* > 13 to x 3 to' pan&ng lade lacing i 

F t + x ft.: Mgh-sSflnBily loaf" 

G i' w yoidatairic 

Wk.l SEfln, sjhn-limsh wbtu*H 



nail them together and test -fit the d rawer. 
There should he V* in. clearance on each 
side and on the top When satisfied, 
disassemble and cut the drawer-pull 
notch, then reassemble the drawer with 6d 
finishing nails and glue. Check for square. 

Glue the paneling to the drawer front 
and, when it's dry, carefuly cut the draw- 
er-pull notch in the paneling, using a cop- 
ing saw. Next, cut the foam cushion to 
size and cover it with lahrc. Sew a zipper 
Into the fabric so it can be removed for 
cleaning. Make the back cushions In the 
same way. The ottoman is constructed 
like the sola modules. However, it does 
not have a drawer W 



MATERIALS UST— SOFA MODULE 

Kt) No $ta one) daurlptlon (urn) 

A 3 Hi ■ S3 » S3 1 * 1 ptyuood (lop *nd betomj 

a J *4 * I!** *■ jy plyww* («0l 

C l ft* ■ 1 plywCKW (tuck) 

D 1 to “ 21 to ■ 22to' Pfyvood [^Itrtf 



E 2 to N nto r 22W \4timwt Bid+j 

F 2 to k i v f* . plywood (dfwm Irwfl, 
ba&\ 

G i to k l to ► 24 H ptrre ^(ra til top iFlfn.) 

H 2 to * 1 < 1 S to’ J*n* llronf COmgr |nm<i 

I s to k to * 23 to’ pnfl -Step f«to U*n> 

J 1 to x to x 24" png Hep b«h hnm-1 

K 1 to a to H 2T pin* Hrc<iC Cortwft Errfn} 

L 2 to * to X ^ViTpn* |b«X rtm^nsiml 

M 3 to k tavfc A pftnpling (bn*, h 

« 1 to jf 115* X ZHto' 

0 2 to T Mo 10 t*t sasw i*j«i tfo&f 

P i 4 * 2* * 2*" f’agh-dgnsrty taira 

Q 1 sq yds. retire 

Wfe-: Stflin. HhP-1|n*h Vflffllflh, 
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HUDGE 



flQTTIO, TWrSTFtJ 
SAfTEHS ^ 



LOOSE 
PLASM I NO 






Shiites WORN 

damaged oh T O flN I 



LACK OF COLOR DUE TO 
W0RN-OFF GflAWtfi FS 



PLYWOOD 

SHEATHING 



UNDEHLAVMtNT 
t6U FELT 



SNAP CHALK LINES 



METAL □HIP EDGE 
APPLIED OVER 
FELT ALONG 
HDQf HAKE 



PROTRUDING 

NAILH&Afl 



ROTTfDOR WAflPiD 
ROOF SHEATHING 



5 ELP-SEAL 1 NQ 

ADPflfilVE 



METAL DRIP EDGE 
APPLIED UNDER FELl 
ALONG SAVE 



START THIRD 

COURSE WITH 
FULL STRIP 



STARTER STRIP 
FULL5Hi\GlE INVERTED 



WIJMU& FlflST TAG 



START FIRST COUfiSt WJTH FULL 5TfliP 



STAftt second coupee 

WITH FULL STRIP [UHNU5 
if2 TA0 



SHINGLES ARE ThREE-T Ae. SOuAflE, BUTT STflfPS, 

CENTER CU7DUTS OVER TH-E 7 A&S IN The COURSE BELOW 



Haw roofing work In under way on left aide of tfila roof. Right a kin showa all th* telltale tbgnt of roof in detpiret* need of repair. 



ReshJngllng alone may 
not be enough. Here's how 
to fix your roof— from 
rafters to shingles. 

N ow that the country has survived 
the fiercest cold spell of the 20th 
century, homeowners can step outside 
to learn Just how much the mean winter 
may have cost In terms of damage to 
the house. 

Mot unusual ia damage to the roof: 
Using a ladder, or a pair of binoculars 

i so popular mechanics 



if you don't care for height, check your 
roof early this spring for signs such as: 

■ Torn or loose shingles. 

■ Worn shingles — granules are off and 
the asphalt below shows through. 

■ A crooked ridge, which may Indicate 
serious sheathing problems. 

■ Soft spots in the roof. These cart 
usually be spotted because the shin- 
gles will tear away easily from rotted 
Sheathing In a wind storm. 

■ Other signs that your home prob- 
ably needs a roof overhaul Include 
shingles that ere curled and blistered, 
protruding nail heads and worn or torn 



shingles on the roof's ridges or tn the 
valleys. 

One typical homeowner saved more 
than S 1,000 by repairing the root 
himself, with help from a few friends. 
Estimates of having the Job done by 
professionals for the moderately sized, 
two- story frame house with relatively 
uncomplicated roof (shown here) ranged 
from $1,600 to $2,000. Materials costs, 
including new CDX decking, felt, nails 
and shingles, totaled less than $600. 

The roof was $7 years old and badly 
In need of repair. Including the roof 
deck and two rafters. Fiberglass- based 







Flinikote shingles by Gem Star Building 
Materials Co. were selected for (heir lira 
resistance, 20-year limited warranty and 
economy based on cosi-per-year ser- 
vice. 

Compared with conventional asphalt 
shingles, fiberglass shingles, in general, 
require 30 percent less asphalt (an 
expensive oil derivative) to make. The 
nonwoven fiberglass mat of the shingle 
used is made from PPG's fiberglass 
chopped strand. Such I iberg lass-based 
shingles carry ciass-A tire and wind rat- 
ings from Underwriters Laboratories, 
compared to a class-C fire rating held by 
most felt-based shingles. 

Gathering repair materials 

To determine the number of shingles 
needed to cover a roof, calculate the total 
square footage to be covered, add 1 0 per- 
cent for error and waste, then divide by 
100. This determines the number of 
"squares" of shingles required. Shingles 
are sold by the square (one square cov- 
ers 100 so ft. of roof surface). A typical 
I.OOO-sq.-ft roof would require If 
squares. 

In addition to shingles, other roofing 
materials that you'll need include 15-lb. 
roofing fait (tarpaper) in rolls to cover the 
deck and serve as a base for shingles 
(one roll for every four squares of shin- 
gles); metal drip edge (if your roof doesn't 
already have It); hot-dipped galvanized 
IVj- to 1¥*-in, 11- or 12-gauge rooting 
nails wilh Vs-in. heads (plan 2 vfe pounds o( 
nails per square) and one to two gallons 
of black plastic roofing cemeni for water- 
proofing and Hashing. You should also 
use save flashing If you live in a region 
subject to severe winters; this is 5Q-1b, 
smooth-roll roofing, or 90-lb, mineral-sur- 
faced roll roofing at leas) 36 in. wide. 

For tools, you'll need at least one sturdy 
ladder— two tf you wan! fo support a 
plank platform — ladder jacks, powdered 
chalk and chalklirte, carpenter's apron. 
Utility knife, 25- or 50-SFt. tape measure, 
ripping bar, circular and sabre saws, ham- 
mer, square shove! (spade), framing 
square and two O ft -tong 2^6 planks with 
roof brackets for on-lhe-roof work area. 

Working on a roof requires caralul 
attention to safety. Sneakers or solt-soled 
shoes provide the best fooling. Hard- 
soled shoes are slippery and can damage 
shingles. You should also consider wear- 
ing a safety rope or harness secu red to an 



Immovable object on the other side of the 
roof. 

Weather is an important factor, loo. 
Don't work on a roof that is wet, frosty or 
too hot. Do work in good Illumination. 

Although experienced rooters work 
with only one ladder, it is easier for home- 
owners to use a platform supported 
between two ladders or on ladder jacks. 
The ladder should rest on flat ground and 
be extended about 3 ft. above the roofs 



eave so you'll have a handhold as you 
slep from ladder to roof (or vice versa) In 
an erect position. It is also recommended 
that ladders be tied to a fixed support, 
such as chimney or interior radiator, to 
prevent lateral sliding. If you're using a 
metal ladder, make sure It's kept clear of 
overhead electrical wires at ail limes 
When walking on the roof, move slowly 
and maintain continual awareness of 

ipigjsp fur* to page r3?j 



Overage shingles on thfc 37-year-old root 
areturhng, piling end Hheddlng granules. 
The brittle corners are breaking off. 



The deck Sheathing end n pair of ratters ere 
war p*d end rotting, Thl* produce* readily 
vleibta bend* and bows In the roof. 



Pry all the rotled areas of the sheathing 
loose wllh a crowbar. These large uctlont 
of damaged roof must be removed. 



In areas where the eheelhlng Is still service* 
able. a imply remove the damaged shingle* 
with either a flat shovel or spede. 



The two warped and twisted ratters should 
be removed and replaced with new one*. 



After all damaged sheathing has bean 
removed, measure area to be covered care- 
fully, so new panels are cut for neat fit. 



PARTS OF A ROOF 

ftlME 
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INSTALLING A METAL OB IP EDGE 

UNDE»LAYMENT 
15-LB, F 



□ RIF 
EDGE 



DfllP 



Carefully measure and cut the decking to 
custom-lit around tl>e ton stacks, protuber- 
ancss and other openings In lh* root. 



Plywood sheathing should oe installed with 
its face grain perpendicular to the ratters. 
End joints are centered over the rafters. 



The ladders should be long enough to 
extend 3 ft above the edge ol the roof. In 
the photo, Ihe next-to-tast decking panel Is 
attached. The decking panels are stag- 
gered to avoid long vertical seem*. 



The starter atrip Is a row of Inverted shin- 
gles Which IS covered by the first course of 
shingles. The starter atrip seals the first 
shingle course. 

where its edges are at all limes. Keep the 
area as free from tods or shingle stacks 
as possible. When walking uphill, your 
weight should Pe on your heels. Con- 
vei&ely, when yuu are walking downhill, 



Next, lay 1 5-lb. asphalt-saturated roofing 
felt. Apply drip edge under the felt along 
eaves; over the felt along the rake. 



An In-process photo of shingling Job shows 
three courses in place and a fourth course 
in progress. Note that drips {tab cutouts) 
are staggered In ad|olnlng courses. 

put your weigh! on the balls of your feel. 

Provide for me safely of those below 
you. Keep children and curious adults 
away from the area near the house by 
roping it off. If necessary And there is 
always a chance that your hammer or 
another tool will sib from your grasp and 
slide off the roof. 

Preparing the roof 

it is possible to reroof a home In two 
weekends; It’s besttodohelf oMhe roof In 
one weekend. In renewing a roof, you 
need not remove old shingles In all cases. 
New ones can be applied over almost any 
type of existing roofing. The exceptions 
are brittle tile and slate shingles which 
must be removed In cases where old 




Snap chaikllnet at measured Intervals to 
guide you In applying the shingles. Mark 
S'A in. from the edge of the rake; then snap 
lines vertically at 6-In. intervale. Snap hori- 
zontal lines every S In. parallel to both the 
ridge end the eave. 

shingles do need removal, however, a 
Hat-faced coal shovel, or spade, will do 
the job. Rotted decking can be pried off 
with a crowbar or ripping bar. 

The deck wood was rolled and warped 
on ihe roof shown Before applying the 
new deck, it was also necessary to 
replace two badly twisted rafters. 

In cases where new shingles can be 
installed over existing ones, remove all 
loose nails, drive In protruding nails and 



WEAVING SHINGl fSLN a closed vauev 




36" WIDE 

IRQLL HOOF I KG ‘v 
MrNlMuM W-LB 




132 POPULAR MECHANICS 




Smooth down Slightly curled or bent shin- 
gles, 

The start ot a good roofing job depends 
on a sound deck. Well-seasoned plywood 
or roof sheathing that Is tree from knots 
and resinous areas is the premium mate- 
rial at a premium price. However, on this 
roof, Vj-ln CDX (unsanded, exterior 
sheathing grade) plywood was used at 
considerably less cost. When you apply 
decking, stagger She panels to avoid any 
long vertical seems tripm top to bottom ol 
the mol. 

If your root doesn't have metal dnp 
edges, now is the time to Install them (see 
drawing, page 132). Space the nails 5 to 
10 In apart and close to the Inner edge' 
Apply drip edges along the eaves before 
applying I he le It underlayment; Install the 
drip edge at the rake after laying the 
underlayment. 

Applying 15- lb. fell underlayment over 
the new deck Is Lhe next step. Use a tape 
measure and 1 chalkline to ensure a 
straight installation Use an ample num- 
ber of moling nails or staples to secure 
the fell. Make certain each layer of felt 

turn Jo page 




CUT SINGLE TO 

fit AROUftrO STACK 
^iSTAiL FLANGE- 
AF^tV PL4STK 
scopes ME NT M 
WHERE FLANGE 
AND STACK 

ttEET 7 



flange. 

SOLt HOOf EHG OH 
CHff' ALUWINGW 

Flashing 



lAYFQLLOwm 
■CDyftSE OVER 
FLANGE; APPLY 
MORf CEN'cNT 
AROUND STACK, 



16- L0. ASPHALT- 
SATURATED FELt 




You should dm o sabre uw to cut holes 
through the underlayment and the decking 
than needed tor the ventilators. 




You may have to trim shingle* abutting 
vents and such. Nall as possible, Set shin- 
gle; cover the nellheatia wtfih cement. 




Seal the flanges on the venta and around 
chimneys thoroughly, using black plastic 
roofing cement In a cartridge-type gun. 




Hare tha Anal course of ihlnglaa la be- 
ing applied to the first side of the roof. 





flOOFC^ENT 



SA$E 

flashing 

SHINGLING 
AROUND A 
CHIMNEY 



-PIECE 
FLASHING 
tTEFIN FOFI 
UPPER AND 
LOWER SIDES 



IOTH OP 
HltfNEV 




the Boston ridge fa the moat commonly 
used type of ridge cover. It s made of one- 
third pieces of shingle, lapped 5 to G In. for 
double coverage, and bllnd-naUed. 
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Hie new Waterbug"' 

At only 9 lbs., put lightweight, water 
pumping power wherever you want it. 



At last, a high-performance, gas-powered pump for 
homeowners. The reliable, portable Waterbug 1 " Pump 
hardies a wide range of water-moving chores with 
ease. Around your home. Around the pool Dockside. 
Watering lawns or gardens. Dewatering basements. 
Washing outdoor surfaces. Emergencies. Whatever the 
fob, Waterbug is a great new idea in pumps. 

With a 1350 gal lons-per- hour capacity, Waterbug 
comes complete with couplings, adapters and 12 feet of 
1 " suction hose with strainer Discharge is through a 
standard garden hose 

For the name of your nearest Waterbug dealer write 
to Homelite Waterbug, Dept. A82, RO, Box 7047, 
Charlotte. N.C. 28217, 




HOM ELITE 



iixmon 



Homelife Division or Tenlroo ire 



82 HOME IDEAS GUIDE- 

overlaps the preceding one by 4 to 6 in, 

Next, snap chalklines lo aid shingle 
alignment. Begin applying shingles from 
me outside edge of the roof (rake) and 
work toward dormers or valleys. In case 
of hips, start ai the center and work 
toward the edges. 

Wilh asphalt shingles the lirsi course is 
doubled; the usual practice is to install the 
first layer's tab edge toward the ridge. {On 
new decking, a course ol wood shingles 
should go on. along the eave, before the 
starter course) The firs) course of shingles 
should extend over Ihe eave Va to Y* in. 
lo ensure water runoff Into the gutters. 

Stad the flrsi regular course with a full 
shingle over the starter strip. Read the 
recommended nailing procedure on the 
shingle packaging. With three -Lab, 
square bun shingles, cut half a lab (6 In.) 
off the first shingle In the second course 
Fasten all shingles, leaving about 5 in. of 
the preceding course visible. Cut a full fab 
off the first shingle in the third course. 
Continue the shingle pattern to the ridge. 
(Afore. For two-lab and no-cut shingles, 
use a fl-ln. offset instead of a 6-in. offset. If 
you use larger, metrically Sized shingles, 
make adjustments } 

Hammer nails 1 in. from each edge and 
v* in. above each cutoui Use four nails 
per shingle. Drive the nails straight so that 
the edges of the nail heads don I cut the 
shingle; also, guard against sinking the 
head into the material. To prevent shin- 
gles from buckling . start nailing at the end 
next to the previously laid shingle. 

One method ol shingling a valley (an 
internal angle where two sloped roofs 
meet) is lo lay shingles over a sheet ol 
minimum 55- lb, roll rooting, and apply 
shingles to both roof areas at once, weav- 
ing each course in lurn over the valley 
(see d rawing, page 132). Press the shin- 
gles tightly into the valley and nail them 6 
in, from the valley centerline. Locate two 
nails at ihe end of each strip 

Ai vent pipes, apply shingles up to the 
pipe (see j drawing, page ' 133). Cut a hole 
In the next shingle to go over the pipe. Set 
the shingle In black plastic cement. Cut 
and place a flashing flange or mineral- 
surfaced roofing on metal ove r the shingle 
and venl pipe; set In black plastic cement. 
Then cut the rest of Ihe shingles around 
ihe pipe and set in cement. 

Some manufacturers provide specially 
cut shingles lor hips and ridges (the lop 
edge of the rod). However, you can trim 
them yourself {last photo, page 133). 

Before Installing shingles over a hip or 
ndge, bend (hem in half lengthwise. 
Beginning at the bottom of a hip. or at one 
eno of a ridge, apply ihe shingles over the 
hip or rkfge, leaving a 5- in. exposure. Use 
only two nails. However, after nailing the 
last piece with aluminum nails, cover the 
n allheads with root cemeni, m 
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T he majority of residential roofs in the United 
States (about 70 percent) are covered with 
either asphalt or fiberglass shingles. These 
materials are relatively low in cost, easy to apply, 
and usually last for 20 to 25 years. 

But as the chart on the following pages shows, 
the selection of materials for a house roof is a big 
one. Some, at a high initial cost, could have a 
longer expected life than the house. There are 
even reports that vinyl shingles may soon be on 
sale. This is essentially the same vinyl used now 
for siding. 

Two of the latest advances in roofing materials 
are fabrication of shingles from long-lasting cop- 
per sheet and shaping of fiberglass roofing mat to 
resemble a tile shingle. Two companies are listed 
below as makers of copper shingles. Write to Lun- 
day-Thagard about HJe-look fiberglass units. 

When reroofing, use the ’ Rule of Two ' That is. 
when a roof has been reroofed once over the orig- 



inal shingles and needs a second reroofing job, 
the old material — all of it — must come off Ihe 
sheathing. Otherwise, the strain on the framing 
will be too great 

Reference is made in the chart to making an 
existing roof smooth before applying a new roof. 
This means you should fill spaces where roofing is 
missing and level spots that are buckled 

Use heavier materials or metal sheet locked at 
the seam for pitches between Vi? and Vu, (see 
chart footnote) or select graveied-in, built-up roof- 
ing-good for roofs from fiat to Via. 

As the do-it-yourself roofing story on page 130 
indicates, many people are faking the roofing job 
Into their own hands; some are tackling wood and 
metal shingle jobs, even tile and slate. Along with 
the increase in owner-completed roofs has come 
arise in accidents. Make sure you use ample safe- 
ty precautions. and think twice before tackling the 
roof of a three-story house. m 



SOURCE LIST— ROOFING MATERIALS 



AapttiR sNngtei ■ Bird A Son ITC . Efcsl Wal- 
pole, M&S& Q2D32, CelOteji Cdrp , Ekn, 
22602. Tampa. Fla 33622; CertainTswJ 
C&p , Bo* 860. VAfla y Forge, Fa 19462, 
Funtkoit Building Produce, 580 Docxm £>, 
jrving, T*k 7506^ OAF Carp , 14fl VV«St51« 
Sr Vo*. N Y 10020: Gtorpa Pactfc 
Com . 000 Soulhweat Sm Ave Portend 
Ore 91304. Lunday-T hggartf OU Co. 8c* 
1519. Scum Gate. Cahr. '90260. Masonite 
Co*j] . Roofing Dto. t 2500 Ease Roosevah 
fid . Lffl* ROC*. Ark, 722K3: Masortrie, Rool- 

Iflfl EWv.. BOS 09l. Mtriun, MiH M »1 

Untied States Gypsum Cck, tQl SoutTi Wapfc- 
er Dr., Chicago. Ill 606® 

Flberglaaa- MhJnglttft— All companies listed 
pndu? asph&t sNhglw pus JOhns-Macwi&e 
Dk, The MsmWe Co , Ken-Caryl 
Rentih. Denver Coto 80217 
Wood ihlngles.'ihilcis- — Mpne man 500 mills 
tumoul cedar ahmgleg andehakea Meal are 
Email' and regional «n tfistribulton For more 
Inifonftabori contact iho frad* iisccjaiic-Ti 
flm I0pr6»nt* them R*aJ Cedar fringK s 
Hoftfsplii SWe Bureau. 5 t 5 1l6ch A*e 



N E . Su:le 275. Bellevue. Wash. S6CKM 

Clay til*— AfOhilflCturdl Eng Products 
Co, Box fl 1664, San t>*0o. Cslil 92136, 
LuOowe -C eladOn Ofl . 201 Ffcith TaJmarr 
. Cheap, 'll 60612: Lunoay-Thsgard 
Oil Co fsijo asphai: sNng4»L Pec ft«c day 
Building Products. 9500 Soutfi Nen*aJfc 
Blvd . Same Fe Spnngs. Calif M&70" San 
V 3 l : o T.lo Ki:ns Inc. 17 17 r-iorth Highland 
A*e . Loa Angeles. Calif. 9ME0. 

Slate — BuckingF?am- Virginia 6late Corp .4110 
FitEhogh Ave . Remand, va 23230. Ever- 

green Sims Co me . m pj om & . Gtarwm, 
kF V 12832; Rising A hletwn Sate Qa., West 
PswW. Vl ®775 

Aluminum ■htngl» i rtiap*i— Aleoa Building 
Products Inc. 2 Allegheny Center. Suite 
1200. RJUSftu^igh. Pft 15212; Alymax Buito- 
mg. Products, do* W50, R^enuda. Calil 
92617; Architectural Engineering Products 
I AC. 8o* 31654, 5an Diego, CaM 921® 
Reyno'ds Metals Co , Bax 27003, Richmond, 
Va 23261 

£t*n Artmc tea £ng^ 

nwring Produces inc (see clay ule). Klaus* 



Mfg. Co ... Box SB. Dubuque, Iowa 62001 
Copp«f ahingtenlwkn— Berrksge Mirnh 
t&«urirtg Co. 1720 Maufy. Homier, Te* 
77026: 2appono IfenulKturfng Co £923 
PlHstiurgh H . SpeAane, WmTi msO? 
Miner* I llft^thlnglw— SupfStfur Msg Corp.. 

122 East 42nd Si . Ww York, N .Y, i Ml 7 
Bo'll reotttifl— [see acWrMtaa listed under 
Whom shingles) B,«j 4 Son, GeriainTaad 
Corp; Flinlkota Co. GAF Carp; Lunday-Tha- 
gard CHS Co. Masonite, HoOfting j>v (MISS ) 
Bulir-Up rooilnfl— Owens-Coming Fipefglas 
com , FiMfgsas Tow^r. Toledo, -onto 43459 

lexcepE surface gravel | No compares make 
all ihe elements or a built-up tool Local con- 
iracitxs buv from several soutoae. than apply 
ttw anish^d pfl>dud 

Tetne mfflpl— (nver sieMilaae pr sheet Steat)— 
FollBRsbeB Steal Cdrp., Steli Si , FoJIa/ta- 
'ppp, W. Va 26037; Osip Mate! A MPg CO . 
Be* 923, Dayion, Ohio 45401 
Copper *h**4— Many oompanies produce 
oopfter sh&ffl For moffl irdwiwton. wtKS 
the Copper Oeve^rpmenL Asan , 405 Lexing- 
ton Ave New York, NY 10017 
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Approximate Goit 
Pw SQU#f»* 



IniTilM Cwt Hw Miltflil 

Pm Square* I* -Sold 



Asphalt 



It™* to tow 
tunflVu. p*r wjuara 
Pending pr> 
itfwqltt 



Shingles 



Fiberglass 



Siwwwfisl nWsi cdof sabctwn 
ffi w* ipf *Bpfoare sftJnpto* 

Sa™ vartogntod to*wi. WiHjb 
laok pjui era niw bur**" 
lib ■lOB *. 1 



lo tour 

^yrdlflJr pftf equara. 
ifopanfllfiflfcn 



Wood 

Shingles 



NdiuifiJ WWrf CCkM, wftfllflfiri 
yipqijs Qffly inades Baft 
fields Bf-mighl, cwvad, angtod 



Wood 

Shakes# 



Natural nOOti ffidr. wiilharb 
to eanouSi wood iJwlw. 



Brawn and rad tones topt^ir 
moat wfl Dj&Jom- 

make co 'ey tHi lo yow 
ipKiliciftipni. Stytoi lln. 
*W¥ ^Mhio^ 5 p*m*r 



Bton, gray. 3 ,'^-dloe g**y- 
gtwi, red-brown, purpto — *j: 
nBtifjl t & ai ScnejCrtH -Qf rowjh 
lUrfua. 



Aluminum 

Shingles 



Egfil to 1? cetera, piu* wl’Ta, 
Farmed h Ffungi*. soak*. 
S9#rusb lib, Ti^ior Ea*. 



Steel 

Shingles 



By [hfl C*TlDn 



Fonrwef *b BNngifl, ahikJi. 
Spenlph Ulff. mUlton k* 



Copper 

Shingles 



ttn* to t*rt ewtoni 

P*f pqu*r*, 
iopftndkjj pp £yb, 



Co«j*r BWf weBflwra to IfoM 

pf#*ra. mc« Jro*n. PfOdHV 
Sending pn gga. *k qwi«y. 
Vincw *n*os*fd puiHM m 
cflflw aurtac# -awilailM 



Flv* to 10 &jryit« 
per square. 
4*ptndlng on 
w*-ghi 



Mineral- 

fiber 

Shingles 



Roll 

Roofing 



Built-up 

Roofing 



BUCK. 0i OMk S ghi*n surfaca 
by mineral ndud^ig 

wfnla rfia'tMn -=htfx 



Terne-melal 
Sheet, over 
stainless 
steel 



HU iptiiVW si BWVflnifpU 
iron af OjIMI, Irtii^ri Id 
netf urn gray. 



uo*t w long . 

2d r pvua. W4n>v 

I*** formed pins £4' 
^e. up to 20' 
bng. 



Ci>b SO' long. 

34' >pd*. witsp* 

7Q be. Dr 
pt*fotto*d 24 1 

wid*. Lip to 2D' 

long. 



Terne-melal 
Sheet, over 
sheet 
steel 



GftTirtfllfy Hkl in 
rcfl-fomi«3 pans, 
r^fldy m iryipll; 
try ttw sqyw*™ 
atekjt 1M iba. 



Cape*f ookjr waatnara to ^ 
gwn t^om. grewv brawn, 
flpperd ng on tpt air -tjjairtv 
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FOR ROOFING MATERIALS 


Flf* 

Rnfvlipn 


Longevity 

IVHH) 


Wind 

flaalvtirw* 


InltalM Weight 
(lb*, (tf wilt*) 


Quick F«*l pn IrmTilIrlon 


Qood 


1513 2S 


Good Mfwn 
f#sl-Oow* rjbi 

*n „*9d 


ZXttoM 


No* to flapsr s^d fiesiihgfa Vow Root, page i30 


fiLelfenl 


3Dlu25 


COOS wtW 
Bfcfll-dOwl LdCn 

sra qaed 


2100 345 


S« Hdw to Pfta flisfWltfe VOL/ flpdT p*g* t» 


Flarftmatjffa, ixifet* 
ai*TTna^!y 


15 lo » 


Good wNpi 

*M**d 

to rod wtlJl 
v,^ pnoh. or 
higher l 


200 to 5*0 


Shingle* rrwy On l*d pw*f gnf BKisfmg W-rw d rtsgOall :es* pr wOM 

sfting^i Or toll rOOHr^ 'Wlrnru hpjt and hutoidtf #■ P.qri, dppl^ 1 ■ 4" Ciir*nii 
ft lc-" urftow OenpatTi Hhir^tei. Ovw Itiit 0 O«E 40 Ov«rivpiO^ c-Lurw M t5-lb 
left ihen sOkl^lei Op^Od wil 1 hd-daOOM guNoriiirt bilaihkiii iliael Or 
iJi^iOuto "ails Fdtow auBCircallLrr* d ir» niakm Or Rwd Cadi 1 Sh^ql* A 

Shaki Bureau 515 Item AW H.E . Built STS. BttWuc, Wub. 96QD4 


Rammar*, 
gfwiuDsJhy treslfrO. 
ftmn good 


75*)W 


Good *t>psi 
4pf*«l lo «wf 

w!h Vi? Of rngra 

pto. tar 
toiow indoor 
*p*Cjftiw*i±t 


S® to 400 


FtHbw mfifTwrtoni pvim i£kmi 1&r wood s?iinow¥. 


Eaceil&n* 


DO to IDO U 
i «>i ind^rduai 
t-as nay b* 
EHtSOO by 
i&Pino limb. 


Eacadera 


SOCMfl 1 KM 


GWroolv^g mu-si be sr^oped la iheatoir^ Appv :ne aoty cvbf mIiO mwo or 
plowed sinM^mnp IfecatiM- pF EM wers^il Ifar^ng may »oqwie rfrntofHiwil. 
Lay ii'V-n two -ayar& cfl owdBfping 30- ib h eir use i^ot-dipped gitvaruiKt nate 
to r-sstoo bias Woug^i pnb&ad nan toies. FpIUw ranLflKftjra s «Hc4icalictoa 
ctosaly lor caw inBiaiwrorii hie overlap, mppa. 


fcrcellonl 


*0 ID 1TO -Bi 
rwV deo*n?/ig 

on quewy- 

SndiyidDBJ Blltll 
may E» fcrtffctf* 
Oy rolling lint? 


EHceUanl 


TOO- to BSD 


QU nx^rg ni^i be sl> , >pp*d 10 ahtamin^ Siaie * best app od o* solid 
shm^h .ig ir« also good prudne Id «pp^ ms pbei o 1 ow^tapomp 30- b 
jflll UH ocppgr rriiFjTt n|T|, Iwoto H 0 *i pmpiyi-^d Hale \ynu ««n 
hddipped 5 Bi-anjad r«lfi tor cbeape- Blais) Hi besl to appV coppar 
nasning (ifr*M.). FoHo% rnani/iadurer B Bpecmcaltor:* tor mpaswa and 1 

DJl 1 p g slalp 


Eroeiem 


2D1QSG 


Good whan 
wtfi*d 
to roa? with 
ptlcfi ul 4%a 
or nvn. 


35 to 55 


Can be &op ed c*rtt ona ocuru o' Joohng ^ wr surface n r*ialiwotv 
bmootn and Leva). Lay down one law or overtngpfvg 30-to. lalL Use Pwt-dippad 
g*vani i&S or flJurrwum screw sbtm naLs to F arflso sftmglea wMi r n mHf 
Casas mteftort vrtEI? or* arx^ier Follow rnam4acturef & spepcmeatona tor 
■nftillBCiori a: eave rdge and /itartoc^ slaps 


EiceJtara 


20 lo 90 


Vary gOftt whort 
ippttao ton»« 
with Vi* pitch 
&r oighir 


N to 150 


Can mtfi»aed over one jrar ippacabon oF rodinj. provided ine aixtaco 
i-r.Tl hrfilv impOlfi ertf; Ipval L Jiy dGwft Pne Ifl^er pP pvwlpqjpir^ 3W W 
Um ra 4 -dip^»d ^thiar44d ta 1asi«n elwgteifcah^?ot in nrmtf cas«a 

irtlKtatli Fi*tow maflLlf*Ctor^ i S^Kjri5*fl0n» tor tojaA^bqn 41 flAvni 
and i iJyu. aid lor mianotA 


EmlanH 


40EO75 


V**y yCHX] whfcl 

appiiec to root 
MitWl 41* pilch 

Df npJw 


100 to 150 


Cw- D* Hnn^all«> pver pne pnor tpplHzaltm pf mr'ing. prpvi^ed m* s-jrfaui 
13- rraL-vnlv amuplJi and ■ weI Lay ctown tmo Iavpi Oi averlMjpirq 30-lb. rmt 
Um i^ipai or s*fGonb*wi i* htii Fc4ow mw^jraa^Dr a EpwdiKMto^yi lor 
mslBiietton he oaves and ^Jg-e and tor imeitock. 


Eaartw* 


21 b 35 


Fucfillmir 


Wl *wo 


Hetvio^ lypr ^540 fe. ptr sqirfrel 'Tfciy cell tor elnpping dW Eppfing 
Ctowwiia, Hni* cat* be appLed ow to* pr*npui toyar p( niwlmia, prtwidtog 
5u?to 4 PWlh and Sivel Uy down ovy* ^ycr ^ 35-to OWdappng aa^aH- 

talurited dq^e«£4 E*ft. wito dOiTJ* rtownrag* 0( e*uM. Wti<Jl mjjt itaed Er*t|K 

rt^ ed$*. Us# 6d Itot^diKtod aeUim^ad « trf n*Jl« Mr *i4ling rod; nr^Oft* 
styb over plywood Ok - — two naJ* pe> tnmja through prednltod hoas 


QW 


iCte IS 


Good 


49 to n o 


C*n p* Bpp etJ over one app'<arfc?n pi old roohng. pncrvfled suriece ih 
srniiylT? anff Ipyp Inftail drp edge *' -oho Vto MW*. F&tf er tljrTpr 

U?ip #r Mto laynri pr ^to. toh *1 #+«, Ppll dpi BpcyTinJ. averlnpp^ng to 
pcjinl where Fitotod si/ J M twyms. Use upl-nJI cemailll leKxivT^ndud by to* 
rtiaauFadbiref to IflAUd ftrie- 


Eapfltnl 


ID HP 50 


Ejr«ll#/Tl 


250 ip 3W weien 

350 to5D0 

>ph*n Lj.-jyaittd 


Applied mi llat pr nu-ry Her rp^, tMlt yp maSpneli rn u*ed Over new 
rfogl Re* 1 Doling germ ally Hills tor siraping nh :-"p layer, lay-Tig down new 
Ccnrte or hM Mr left, more lar and ln?sr grr-ubr top(Mg. Rarely, il Sven 
dora by owrw although flrw can pauc^ rocfi with odd Asprufec conwiti 


LineUem 


Up to i(U 


E*0*tlWTt 


»*T5 


E Kisl'ng rppl Tut'erial mjsq be nmjvpd Panah: lira irjOsifed pnfy bv*r 4 Inyei 
01 ov**laFpin^ rpfir p^dr wtaefi h*j p*wi *K^pi to «qJid IF yOg 

Knew hpw In VM # nrdkp an? are i#nwier #rfh s^eei nieial 

ralHoasiin, you could toriow to# numdKfufe# a specihLatons tor a 
alflhdard- soan imosl popUar) or a baton sea-h rod. AJ hor^zoofal sodms 
mutt bo aoMered. 


Efc#H*pi 


Up- tp ifB, if 
ma totaled -nib 
m perxxftc 

rpooftiTfl 

or pMfni 


Exodlw-i! 


fiSl&TB 


tostaiiauon aonoe I* We saint as Uiel giiv'i abJvv tor len % # Ov*f tu^iiat* 
Steel 


EbC*U#^ 


Up to i£M 


EKCdllpnl 


125 to 155 


5 Elibns Fppi fribtonal ii%is: be r#mp^*d a?* W*>«1 friir wtfti 


"flqgfnfl term tor TOO -pq, ft R«f ftr*i pT iverpjjfl -itpry h^ipp 15 ObdtF 

J.WO sq Pi. f?0 squares}: c* twagr hpu». BCwJi i* to iS squares 

p ail rt»r. A pntfi inflk^B&n* topi rmrj 4' ft* -mcTi IF to*AM»d dn 

ihB tartroote tMos^ty red coda/ htm- cypress-. sodwood a-id wtv*# coda- 


shttrhmf aftH !t« LMIar has o#an cc^od wflh a la^ar of cv#rjppng rosin 
paper, plus a 'oyer or 1 5-t SeR. Aa wffli Iwn#, stiixfiog-sbam or hatton- 
5#am .nsrsMalHxi require* tzpaevnc# *\ sh*o!-mefBf fabrodton 
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Make this 

sediment cleaner for your 
hot-wafer tank 



CAS-euJiN'E a 
CHAMBER 




SEDIMENT OUf 
THROUGH GARDEN 
HOSE 



PAN FOR OVERRUN 
f ROM Tf n 



5 LIT 



DETAIL OF SE 01 HE NT CtE AIMER 
VALVF 



31 



PfiOBE 4C0WEA tUSE. 

i I'O.o h an 




MAH EM* 
OF HOSE 



COPPER 

TUBE 

li'3 H 0.1). 1 r 



VlNVL 
TUBING 
1.3' I ti 1 tj" 



COftNECTOB 



FtMAL.C (NO 
OF VALVE 



I f you have one of those gas wafer heat- 
ers that bubble and pop and make all 
sorts of other noises, you may he sur- 
prised to know you are not alone. When 
these raucous sounds began coming 
from my heater, I called Barry Head, a 
service manager for one of the largest 
manufacturers of water heaters in the 
couniry He pooled from his company's 
manual: "Certain mineral deposits in the 
water will form a scale on the inside of the 
lank that traps minute amounts of mois- 
ture- Heal Of Operation changes these 
small trapped amounts of moisture lo 
steam, and the pressures, thus devel- 
oped, cause the rumbling and pounding 
noise. "In addition to being very annoying 
[the noise] . accu mutation of sediment and 
mineral deposits in the bottom of the tank 
can shorten the lile ol ihe healer appre- 
ciably, since it interferes with heat trans- 
fer." 

Head advised me lo dislodge and flush 
sediment through ihe drain-cock outlet by 
using a sediment cleaner You can see in 
the drawing at right that a cleaner can be 
made easily from a few pieces of copper 
tubing, a Ntfle solder and connecting pans 
commonly available at hardware stores. 
The most important feature of the cleaner 
is the narrow slit m the end of the probe 
lube. After sealing the end of the lube wiih 
a plug and solder, use a hacksaw to cut a 
clean slit, as shown. The water “jet" 
formed by this slit concentrates Ihe force 
of the water pressure. 

To use your cleaner, follow these steps: 
1 . Tu rri off gas; Z. Turn off cold-water sup- 
ply at valve on top of lank; 3. Open drain 
valve lo drain lank; 4. Open a few hot- 
water vatves in house to prevent nega- 
tive-pressure buildup; 5. When empty, 
remove drain cock from lank and insert 
close nipple and a basin lee as shown. 

A second close nipple een also be used 
to attach a draining garden hose lo the 
basin lee. If arranged as shown m ihe fop 
drawing, most of the sediment can be 
flushed into ihe hose for easy disposal. 
The pan collects any flush water gushing 
from the probe hole . — John E. Gaynor 



Sediment-cleaner pan* am available in 
moat hardware Mom. Use copper tubing 
for the probe: It can be soldered and bent 
easily for maneuvering over the dome- 



shaped tank bottom. The silt at the probe 
end le critical, it concentrates water Into e 
powerful jet. Include a shutoff valve to save 
tripe to the water supply. 




Attach drainage garden hoe* (left) to lower 
baeln-tee oullet with second dose nipple 
and coupling. Most flush water can be 
drained directly Into a basement drain, 
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Block the probe hole with e sponge or doth 
to eui flush water guehlng through hole. 
Use a pan aa ahown, because some water 
will escape aa probe Is maneuvered. 




Thla much sediment we* flushed from my 
tank in approximately VA hours using 
about SO to 60 gallons ol water. The amount 
of sediment varies with water hardness. 







Check Your Car's Entire 
Electrical System in Seconds! 



COMPUTER 




Battery ★ Alternator ★ Regulator ★ Carburetor * Ignition 



The Only Car Accessory Detroit Left Out ! 

Have no more fears of being stranded because your car battery is 
dead. With our solid state Car Computer you can test the condition ^ 

of your battery yourself, in seconds, at any time, even if you ve 
never changed a flat tire. Simply plug this poc<et-$ized 
'brain' into your car s cigarette lighter and you'll get in- 
stant readout as to the condition of your entire electri- 
cal system: battery (weak or strong), alternator. A 

regulator, carburetor and igni- 
tion. Major auLo com- 
panics have computers 
in their repair shops for 
just this purpose Now , 
you can have your very I'iwu 
own Analyzer, and it's all 1 vv;‘: 

computerized with vV 

LED readouts. No me- 
chanical parts to cause 
trouble. %>u never have ^ 
to rely on unreliable me- \ 
chanics again. With our v f|J| • 

Car Computer you know if 
you really do need a charge 
or a car battery: and you'll know 
it conveniently in advance. Stores 
compactly in your glove compart- 
ment. Ideal for cars, vans, campers, trucks 



r Amazing 
5-Year 

Moneyback 

Guarantee 

¥ 

You must be completely satis- 
fied wrth the way Car Computer 
checks your entire electrical sys- 
tem or send it back anytime in 
the next 5 years for a prompt re- 
fund of your purchase price. 

(' ISM CwilHMr Tf cltegiQf If, lit. 

H0$LM«MnJ In.. flMkNtmM, K.Y, 1177! 



I TeclvDirect. DeptJMwau 
| 2105 Lakeland Ave. 
Ronkonkoma, N.Y. 11779 

I Genffemen Enclosed please find 
my check or money order for 
S1Z.95 plus Si .50 p&h. NY, & Cl 
residents add sales tax. Please 
rush my Car Computer with my 
FREE map lite and my FREE 
mystery gift, now! I must be com- 
pletely satisfied for the next 5 
years or 1 can return it for a 
prompt refund of my purchase 
price, 



Map Lite | Mystery Gift 

That 1 * right! It's amazing, but true. You get 
both FREE with every order! ZNTv 



With your Car Camputer comes a powerful 
little limp for reading maps, checking ad 
draatei. ale. Worts on car battery. Fr* a 
rail convenience. No more going miles 
cel of your way nr hiking accidents wiiti 
sudden turns because you misread a mag 
In dim tight. Act now l this 2 -tn -1 bargain 
won't lait forever' 



ACT NOW! Get a FREE 
MYSTERY GIFT 

worth up to $5°° 

with each order 
while supply lasts 
MAIL COUPON TODAY 



Name 



Address 
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Push flexible tubing through hole* and set 
faucet Hugh on One plate, Fasten with 
term driven through plate front. 



Entire faucet body Is Installed from above 
sink. Plastic tubing (colled at right) con- 
nects directly to water- shutoff valves, 



Slide gasket underneath screwheads to 
seal teu cet end prevent tlebar from falling. 



T his new faucet by Fillpro 01 v. of JH 
Industries is unique rn its method ol 
installation and the mechanical means by 
which water is lurried on and off. 

Made oi chromed 2snc alloy, Ihe entire 
faucet body installs Irom above the sink 
with the use of only a screwdriver. For 
supply risers ri utilizes two StMn. tong sec- 
tions of flexible Tygon tubing (a plaslic 
malarial with embedded polyester cord 
for reinforcement). This tubing connects 
direct ly lo the water shutoff valves under- 
neath the sink through the compression 
fittings on I he top of the valves. 

With this faucet, you'll never have to 
replace washers or seals— because 
there aren't any. A remarkably simple 
system (shown In the drawing below) 
opens and closes the water flow by the 
action Of a Spring and cam -mounted han- 
dle. It pinches the tubing lo stop the How 
and allows the water to run through when 
it Is raised. Trie tubing will withstand 640 
p.S.i of water pressure, which is about 1 4 
times greater than the 60-p.s.i. pressure 
typical of most household plumbing. 

Endura is available at home centers 
and hardware stores for $39-95: with a 
pop-up drain assembly, it's $49-95. Made 
by JH industries, 960 Rancheros Dr, , San 
Marcos, Calif. 92069. W 



Put base plate over gasket and slide slotted 
holes under screwhesdt- Finger-Hghten 
screws, then draw tight wilh screwdriver. 



OPEN 



CLOSED 



Handle opens end closes water flow by 
pinching or releasing the (terrible tubing. No 
*aah*r»> seals or valves are used. Tubing 
will withstand 040 p.s.l, of pressure. 



Insert one side of U-shaped Debar assem- 
bly in outside basin hols. Maneuver until 
some screw comes up Other outside hols. 



End of flexible tubing goes directly kilo 
compression fitting on shutoff valve. 



Faucet 
you can 



with a 
screwdriver 
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away before my 

PVPS ^ ^ you’re worried because 
^ 7 your lawn is losing its nice 



your lawn is losing its nice 
green color, the first step to take is to sit 
down and relax. Your lawn may simply 
need a steady supply of nitrogen. 

Nitrogen restores your lawn’s 
faded glory in 2 ways. It maintains jTyuQf 
a rich green, and it helps thicken 
your lawn. A steady supply of 
nitrogen on your lawn will 
help your problem fade away. Mfmfcjk 

WE CONTROL OU R f 

nitrogen. titmrafflwr 

We make Turf f fi WtfK. 

Builder® fertilizer by 
a unique process 
we developed. It pro >]F£gm 
vides a a mtr< >1 led 
release* nitrogen that M 
feeds your lawn for 
up to two steadily 
green months. And 
our nitrogen is safe, 
so it won’t hum your 
lawn when other fertilizers will* 

In fact, if you use Turf Builder every 2 months 
4 times a year, your lawn will grow its best. And 
you’ll grow accustomed to a thick, green lawn. 



CALL US WHEN YOU CALL FOR HELR 

People call us from all over the country with all 
kinds of questions about lawns. So don't hesitate at 
all. Call our toll-free Hotline at 1-800-543-TURE * 
Our lawn experts will come to your rescue with 
knowledgeable answers and helpful information* ~ 

OUR SYSTEM GROWS BETTER LAWNS. ' 
Our fertilizer. Hotline, and information services 
are al I part of the Scotts® System. We put it to- 
gether because rhe way we do business, we gi ve you' 
mere than the best products we know how to 
make* When you need help, we give you rhar, too. 

You’ll have a better lawn 
withScotts. 

C WE, O. hi -Sj.rci S-cviLVntr m All nmfwtol Mr. fc. Call A'lC 



U Turf Ruttder 



Scotts 
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PM’s noble kitchen island 
rolls where you wanltt 




K i lotion islands have long been 
design (avohies of people fortu- 
nate enough to have large kitchens 
Such cabinets provide additional stor- 
age and courtier space at the center of 
the room, while serving as an Im- 

Dt-. jn iow *se HitTMUS fc^trajSiir, 

PV iaV 1 

TjOtfiai **. lunj'iwan »!s trqirpssfi 



promptu gathering area for socializing 
with family or hoLse guests. 

Now PM has taken this good idea 
and made it belter. With help from 
Armstrong World Industries design- 
ers, we have created a movaoie kitch- 
en island that adapts quickly to suit 
work and decorating needs Because 
all three cabinet sections are caster- 



mounted and connected with hinges, 
several diflereni configurations, as 
well as room positions, are possible. 
The uni i includes space lor knives, fiat- 

>P»ea8&iyna>paq* Ma i 

Attractive roll-about kitchen Island can 
be painted with colors to eustomlae It to 
suit home- decorating requirements, 









CENTER STORAGE U*fllT 



ALL CA$£5 WITH Gd 
FlPftEHlNG NAL|_S ANDGLUE; 
COVER ALL f XPQSED EDGES 
WITH VENEER TAPE 



uiar^ r » mr^r r * 



KNIFE RACK- 



aa-fl- gpfn 



art AWE fi MO 1 
□P-EN 



drawer no ? 



POSITION Cl I V I DC p 
TQ SUIT NEEDS 



DROP DOW V 
FRONT 



CONTACT 
button 
FOR Round 
MAGNETIC 
CATCH 



SLOTS TO FIT KNIVtS 



OPEN 



NOTE 1 -ZVt it 3M~ RAB B E t 
NOTE x 1'4 J DADO 
NGTE3-T/J>W DADO 
NOTE Utf JOINT 






DROP 

DOWN 

FfiPMT 



DRAWER l|0, J 



SIDE ££CTION VIEW 



SLtNO 

DADO 

OR 

WOOD 

fFLLER 

BLOCK 



I fT 1 NOARM SCREW 

II EACH SIDE ECR 
OEPTH ADJUSTMENT 



BOTTOM 



INSTALL 

WINCE 

ON 

F AON T 
EDGE 



BACK 



J" EACH END iFOfi 



CA&TFflh 



itfl 1/m/MlBI 



ttwcAl drawer construction 



NOTE S-1.^«3ffl H DAD0 
EIDTt^^UAx^RAIlSf 
NOTE fi-l/dK 1/T PAOO 
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ware, paper and canned goods, plus a 
unique bar cabins! that teas you corral ice, 
glasses and spirits in one spot. 

Complete plans and how-to-build 
instructions are preserved on the follow- 
ing pages. 

Starting the fob 

Before cutting anything, sludy all ol the 
drawings carefully There Is nolhing Jerri' 
biy sophisticated about the woodworking 
techniques employed here, but there are 
many details that you must observe The 

fPteass furrt to jM ge 14 Q) 
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mk Save $$$, have fun, do-it-yourself 
T ... and do it right! 

The HOW-TO BOOK CLUB 

shows you the way! 

Select 6 exceptional books 

for only $295 (values to $ 136 <BS) 

Join Now, Get a Work Apron FREE} 



tijcuji-sTfum 

_ fix it {i*xn 



“SB?! 



tfif, 

Il.llM'li.VlW) 
JJA.VPplHMi trt 
I PilUf.SlTiO 



town 

SJ£ViJ 



TI.flGUUVTB.wXOf 



nlF iwvt'i t'i r 

llAXn^lK™ 

p] I MIJJNf* 



1172 

LirtSI3.3!i 



|S&sS*Tf* 



projects 



'W PMi 



30[*ROJ£^TS 
XqiMPROt ^J][ 



STEREO 

SYSTEM 



HOW TO 
COK£Cr A 

KESfOHf CABS 



21* MUM* 

Wftll'DEOH^TlWI 
PROJECT! .. — — 



qtEJREO c in* 

F llWM itOR P EW 50. 9i 



1315 

Lilt * 16 - 9 * 



The Cbmplere J 
Handbook of | 
OraflinK 



telephomsj 



Heavy-duty work apron 
free when you join! 



Ho« to 
Hrloijs 4 



nw A/tof 

Log Bunding 



■Bin tn s ,7 

Wimt' 



COUNTRV 

LIVING: 



an *KVT 

oreenhojses 

„. 4 > t5 I. £4 •/**-* ' *** v 



7 very good reasons to try 
How-To Book Club 

Blue Ridge Summit, PA 17214 

* Reduced Member Prices. Ssve up to 75% on books Hire to 
InCfuasQ your know-how 

- Satisfaction Guaranteed. All bonks returnable within ID 
days without obligation 

* fiuh News Bulletins. All about curtem selections - mains, 
alternates, extras— plus bonus offers. Comes 13 limes a year 
with dozens of u^to-the- minute tjlla?. you can pick from 

- "Automatic Order' 1 . Do nothing, and the Main selection 
will he shipped aulomatlcally] But . . if you want an Alter- 
nate selacti on —or no books at all— we'll follow the instruc- 
tions you give on lb 3 reply foim provided with every Newi 
Bulletin 

* Conti auing Henefils. Cel a Dividend Certificate with every 
book purchased after fulfil Imp: membership obligation,, and 
qualify for discounts on many other volumes 

- Bonus S pedals. Take advantage of sales, events, and 
added value promotions 

- Exceptional Quality, Ail books are first- rate publisher's 
editions, filled with useful. up-To the- minute info 

b^HHCBKSEXKVfa - - watMiMM HtwR— - • =-■ ■ n nm 



u 



HOW-TO BOOK {LOB 

Blue Ridge Summit, PA 17214 

Please accept my membership in How-To look Club end 
send the 6 volumes ci rcled below, pi us my free work apron . I 
understand the cost of the books selected is $2.05 [plus 
^hipping/handling). If aot satisfi#d i I may return the books 
within lan days without obligation and have mv member- 
ship cancelled. 1 agree to purchase 4 or more books at re- 
duced Club prices during the next 12 months, and may 
resign any time thereafter, 

920 1087 1172 1179 1231 1252 1201 1263 
1269 1293 1285 1391 1301 1302 1316 1323 
1328 1342 1359 1385 1374 2097 2<W 0434 
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□ 40% Tu Credit & Slate Credits 

Li Lean-To, Free Stdg & Window units 
: Curbed Efl^e, Bronze Tone Finish 



Listen to television 



«uiiy connects lo any TV 
and plugs ml* tna Al>h , Tape, or Tuner topul 
oF any stew amp! ifipr. |TV and aEer eo can be 
any ctisEanca aparij AH TV urograms wdi 
come tPrough your stereo amplifier and 
speakers, wn Uidgd Tape, Or CaWe TV 
shows Quality olHifunic circuitry assures 
cortecE 10 to 50,000 OHM Jmpsdenc* 
matching, for ruir so (o 15,000 HZ 'requenty 
foeponw. The matrix cinouilry actuatly pro- 
vides two chamneja of simulated slaw Total 
chassis isolallon means prelection for both 
ywr stew and TV T^LEDAfT^R* is nFw 
great for using sEereo headphones and taping 
TV programs. Compile with InaSfUCthMia, 
end TWO YEAR WARRANTY 15 day trial g* 
mo oey hack If dlsutiiflod 
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fCpnhnuetf from pjgf SJJJ 

layout of all the dadoes, rabbets and half- 
lapped joints must be precise, otherwise, 
the cabinet could be assembled out ol 
square. If that happens, it will nearer open 
and close properly. 

It's besl 10 use plywood Thai is good on 
both sides {A- A) lor this project, because 
many of the pans are visible from both 
sides. If ihe additional cosi of this grade is 
prohibitive, use stock that's good on one 
side only (A-D) and liil all surface voids on 
the poor side Also, try 10 construe! the 
cases SO that the poorer (0) Surfaces face 
dawn or in. 

Center storage unit 

To build the center storage unit, cut the 
top, back, bottom, sides, shelves and 
dividers to size Then lay out all Ihe rab- 
bets. dadoes and half-lapped Joints 
shown in the drawing on page 143 Next, 
glue and nail together the sides, top and 
back, then install the bottom, toe kick ft) 
and support dent (J). Chock the cabinet 
lor square. 

If you've been ca'eful cutting the parts 
lo size— especially the back— the cabi- 
net should be square and no adjustment 
will be necessary. However, if the case is 
slightly out ot square, you must luitw (i.a., 
wrack) It until it's square and hold it that 
way with tacked- on braces until the glue 
dries. Leave the squared and braced cab- 
inet clamped overnight 

Preassemble the knife rack and draw- 
ers as shown, then insert them into the 
case . The sell -sticking nylon tape on each 
side of the drawer Pol turn assures that the 
drawers will slide easily without drawer 
guides. (This nylon tape, called Nyt-O- 
Tape, is available from The Woodwork- 
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era' Store, 21 SOI Industrial Blvd. , Rogers, 
Minn 55374. It is approximately Vic In. 
Ihick and is used on all the drawers In bold 
lire end and center slur age units) This 
l ape also allows minor adjustments in ihe 
up and down position of the drawer, rela- 
tive lo the drawer opening. If your drawer 
is slightly out of square, place a double 
thickness of tape on the appropriate 
side. 

The slop points of the drawers can also 

ba adjusted . Simply turn the depth - a dj u sl ■ 

meni screws on the back of each drawer 
until the drawer Ironi is properly aligned in 
the closed position. 

Cut the drop-down Ironi panel lo size 
and attach it to the top edge ol Ihe loe kick 
using a continuous hinge. Install the mag- 
netic catch and contact plate for this door, 
then finish-sand ihe entire unit, ending up 
with 150-gHt sandpaper Remove the 
dust with a brush and tack doth. 

End Storage unit 

There is one major difference between 
the end storage unii and the center unit 
which can be seen on the side-section 
view on page 143: The drawers and the 
titi-oui bin on ihe end unil are recessed v. 
In from the front edge of the cabinet case. 
This recess is needed to provide clear- 
ance for the drawer and bin pulls when 
the two units are dosed together 
Because of this, be sure lo use pulls 
which project no more than v< in. from the 
drawer and bin fronts. 

Also note the blind shell dadoes on ihe 
case sides of this unil. Cut these with a 
dado head in your table saw or with a rout- 
er using either of the following methods: 
■ Plow the dado all they way across the 
rPnea se no p age ?s rj 
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T*i, if* trutE R*c*n1!y ralaa ltd by 
Gallfl. Unlvar*lr y Pl*ht SdmUsti An 
IncrtdJU* wondtf -hybrid that you 
s! mply grow on a traiHi, pol*, forte* or 
lldi of your hdu» . . . and bt a bflolut*ly 
amuid as you train IE to H potfttr4UlT high 
a* a man. . .loaded down wilh Etamlng 
ehistara of fmll... THIS VEfiV SKASONF 

WHO EVER HEARD OF PICKING STHAWBEHKlES 

6V REACHING OUT YOUR WINDOW 

Here's am? ol the musi spectacular ssghis m aai 
qI nature Guaranteed to bring Iralhe 1i> a screech- 
ing Halt in TrorR of your housu thu very reason t 
As Itiese wpridrou-g J 'R£D ROCKET" alrawbernB-s 
. roar forth Into a man-high 'h&rrjf-f actor y . sim- 
ply Hjsfleti with learning tv&wlfuis of me mast 
mealy, Sugar -packed taslO-Ereals yoj'va ever sunk 
b looth into Why you'll pick 'em by lh& pmtful thi-a 
vary eLrrtinter— thanks 1u the- most ojtrageous duS- 

p-urm-g of la nil innagms&le 

A LIVING STRAWBERRY WATERFALL! SIMPLY PLANT 
THEM— STAKE THEM“-TRAIN THEM— TIE THEM- 
SEE 'EM ZOOM HIGH AS A MAN IN A SINGLE SEASON T 

Yes, unlike regular shawo-artie* ihai you grow 
on ihe ground you simply plant theae wonder 
plants smack in the middle dF any garden lent a— 
Era 1 1 i f — side of your house Of garage — why even 
a drainpipe dr a plain old duthesfme pole and 
thrill to aem them erupt in massive cascading 
sprays ol iruit like a. whole 'sirawbetry Farm' 
marching up and down in waves oF luscious fmri 1 
Can t you just sea the l&oks or Eirtaiemenl on 
your neighbors' Face a when you nvite them ;g 
dinner and leu them to reacn out oi your din- 
mg raqm window Id p.ck Eherr own luscious straw- 
berry dessert right oft iho vine 1 ^rrd net some 
skimpy lit[?e berries but sugar- jacked giants 
SO HUGE AND MEATY, they're vi'tuaFEy impos- 
sibJe lo circle with Ihe hnger of cne hand 
YOU ACTUALLY NEED TWO? 

IN FACT-BERRIES SO BIG YOU CAN RARELY SQUEEZE 
MORI THAN ONE IN YOUR MOUTH AT A TIME! 

Yes, these fled flockeE Strawberries are sc 
eager lo grow—eo desperate to produce you'll 
diape your walls, Irelli&es lances in cascading 
fountains ol Iruit as lhcsu man-high beau net 
reward you with the mosl incredible parade ot 
■’MAN-HIGH " Iruit. (lowers and fgll^ge you've over 
seen in ypijr lila Yes. teaming bowlfuls o-F s u-g a r - 
packed beauties i 

$0 BIG & JUICY — 

Juat on* berry make* a spoonful F 

SO HUGE & MEATY — 

Juil a single sliced up berry makes r whole 
strawberry lari , . . and 5 or 6 make a whflFl 
tlrawbtrry ihoHcakef 



SO FAST-GROWING— 

lhay llsra out In a man- high column ol Iruit 
■» thev elrvavn up end down your lencaa and 
Irani* in a 6 foot towar ol Iruil, flowers and foliage. 

AND THEY MULTIPLY— SB YOU GET UP TO TWJCE 
AS MANY EACH AND EVERY YEAR! 

And remember— because these 'RED-ROCKET' 
E*iaw Bernei multiply, when you Id I law Ihe easy 
growing instructions ror every berry-laden, man- 
high vine you grow lhis year, you'll I shU gel more 
next year end still more* new plants for years 
to come &Aegnln§: barrios by itis bowllul ytar 
after year alter year r 

ACT NOW! THE SOONER YOU PLANT THEM. 

THE SOONER YOU'LL ENJOY THESE MAN-HIGH 
STRAWS EH RIE Si 

Here's the best raws of all— the a maims price 
of these wondrous 'MAN-HIGH 1 s!f aw harries Mol 
me ii or 12 per plant you m^ghl expect lor such 
a remarkable super-bearer . . . but less than SI \ C 
apiece for thsckly-rootecf nursery-grown plenli 
and each one all &e! In r award you with a man- 
high column ol fruit this very season 

But One word OF caution — with an incredible wonder- 
Iruit release like Ihis. demand i$ bound to CO Overwhelm- 
ing Tc avoid disappointment, sol flow 1 

i— MAIL NO RISK COUPON TODAY ( 

M Ahil- hHG H S T RAWDf RHI E5-. CWpl. JLS - fi 
I K 5wl*»g Avwiu* . eoi i0i i. (fli'wli. wf i i m i 

I Paase »ryj m* in r gm* r^ Pifenr-ig |h* ht □ RGCk E T * 

1 Slrjj^rry P\p.rft dti Otjt&w ! iVujs! ^ sahS- I 

. i«d □' fwivy will ul- m M iiasa ft | 

I hafldfcng, grooijrw^ 

I 0<3-004J ® flEO ROCKET- PLANTS only 12 m plus * 
50C posia^o * handling 

z\ 11 REO ROCKET PlAMTS only t« *S | 

A y I ui 5 * l^^nai | i.g 

; airdlSS HfG ROCKET- PLANTS oniy if 
piu»$1 g-a^higa S handling 

I 24 RED ROCKET' PLANTS only »G IS | 

D!u* II ?5 POJla gr i handli-n-g 

j STRAWBERRY LOVERS SPECIAL- — i 

| SUPER DISCOUNT PRICES 

I □ cso^fli 'RED ROCKET' PiAMfS cnly il 5 35 
£ I plus ii Hdunagd A handling YOU SAVE |1ll. 30 1 I 
f i| O L-IOOl 100 RED flUCKET PL AMTS (in I y S5S 95 | 
_ plus 52 poai&Q* A nafionng. irOU SftVE HO. OS 1 i 



f] Amfluini #nclo!Mrd S. IN Y r^asditnES J 

| I add taiHi tax] NO C.O O.i 

1 j N Wi - | 

| | Addresi. _ J 

l! [ Oily Slat* Zip j 

I {hv Willow HivBe Nyltfiy 5 >Ie|, Iht — J 



«L- 1’ h : .,.i $H|-N i5( rry ,f o M i !udf nine tn< 
Vj rit;-p Ctlil llm-ifrSity 

pUfli acuftNflit D| ■ i-s C*iii A-id^r fpuiifi 
ii c i^imi jh biiea E-n npjirnurn 
CO 1 ’ tf tiOhS *!! order i ^noa<-3 lor ^■OpEI 
^■anEing lini| in y^i K ii ]r*j 



Just Plant 'Em— Stake Em— Tie Em— Pick ’Em! See Them 
Rocket Forth In A Cluster-Packed Pillar of Fruit 

NON! BANT 
MAN-HOT 

STflAIHERRESI 

SO BIG AND JUICY- JUST A SINGH SUOD-UP 
BCRKY TOPS AN tNTIRl BOWl Of CfRtAL! 





12 MONEY- SAVING REASONS 

AT SERVliiTAR’s 




HOMEUTE 

20" gas Irne trimmer witn fully 
automat ic string advance and 
31 Icc 2‘Cycle engine Save 535 00. 

$184,95 hst2oq 



TRUE TEMPER 

Deluxe lawn rake wit 122 tempered 
steel teeth. Soring bacJ< action 
makes it great tor heavy duty 
use Save $4.00 

$6.49 esizz 

WARP S COVERALL 

10 ' t 25' 4 mil heavy duly clear 
plastic waterproof, austproo! anti 
acid proof Many uses including 
gardening and painting. Save 53,70 

$3.99 m. ’if; WO ACmiMC'h.tu 

15' *25' 36.66 Save $4.89. 

20' X 25' 36.30. Save $6.37 

L.R NELSON 

Oiaf-a™ Sprinkler wrfh Twist 
Connector"' Dial any ol 6 
different watering patterns. 

Save $6 28 

$6.67 ffflfiOTC 



WAttB SMI 



THOMPSON'S 

Water Seal An excellent clear 
waierproofing sealer for concrete 
Nows, walls, patios, driveways, 
etc. Save 54 78 

$10.97 gal. ffiQujt 



KWIKSET 

Double cylinder deadlock. Features 
standard r dead bolt with 
hardened steel pm and solid steel 
cylinder housing Save 517.00 

$19.96 (S05CP-3 




••.-v, -I tjio Durable, good looking, two-tone SpoitsCap, 
sfnwStf CrinrtcPrrri wilh vented back and adjustable tab A $4,49 
isr-up value, yours for only $2.49— just lor stopping 

by your Seivi Star » dealer 's Spring Fix-Up Sale 
See him today 1 



S2.49 






TO START FIXING UP RIGHT NOW 



SPRING FIX-UP SALE. 




DAP 

While acrylic latex cauih Terrific 
for sealing, waterproofing and 
weatherproofing. Save Si 65 

$1.64 tl 0 1. n1 1590 

WEED EATER 

Gas Trimmer/Edger with 26 2cc 
engine anti Tap N GiT line 
advance. Guts a 14" path 
Save $1522 

$134,77 irXB-50 

CAROL CABLE 

50' ojidoor/indoor extension 
cord Double insulated for safety 
Meets all U.L specifications 
Save $4 40 

$4.99 #03151 

100 J 38.99. Save $8.00. #osiot 

GENERAL ELECTRIC 

Clrcltie 44 wau fluorescent light 
Saves energy. lasts '0 times 
longer than equivalent standard 
100 watt bulb. Save $3,29 

$16.66 

22 Watts SI 0.66 ■ hi. 

16 to 44 watts $21.66 -vu 

HUDSON 

Bugwiser Saf-T-Lo* “ compression 
sprayer 3 gallon size with brass 
pump aid multi-spra) nozzle 
Save $12.02. 

$27,97 

ARROW 

Electric Staple Gun vritn easy 
squeeze trigger and power to 
penetrate hard woods Uses six 
staple sizes including Ceiltile 
Save SI 0 00. 

$21.50 ^ E T -50 



serviStar. 



NEXT TO THE MAN WHO OWNS THE STORE. 
IT’S THE GREATEST NAME IN HARDWARE 




SEE YOUR YELLOW RAGES FOR THE DEALER NEAREST YOU SS53B5SS2 &SU 






The lumber that’s guaranteed for 30 years 



When this young fellow 
is 35 years old, the deck he's 
playing on will still be resisting 

termites and rot... 



or we’ll replace the lumber free! 




f i<GP0«5 Company Inc 



K II green colored 
** wood is not alike 
We have such confidence 
in Woimanized* Residen- 
tial lumber and Outdoor * 
wood that we quarantee 
them against termite and 
decay damage for 30 
years 



This confidence is in- 
spired by years of experi- 
ence on five continent. 
It's confidence justified by 
professional builders who 
choose it 3 to 1 over the 
nearest competitor {1981 
Brand Use Study, Profes- 
sional Builder magazine) 
It's confidence that you 
can share when you buy 
Wotmanized wood and 
Outdoor wood 



For decks, walkways, fences, gazebos, 
picnic tables and other backyard projects 
that you want to last, insist on Woimanized 
wood or Outdoor wood— the brands that are 
guaranteed 



This guarantee applies only to 
Wolmanized Residential lumber and Outdoor 



Pf4$Me-Tr^tedLumb«r 



wood used in residential 
applications and 
identified by a warranty 
label, Before buying 
lumber, look for the war- 
ranty label and ask your 
dealer tor a copy of the 
warranty certificate, 



Look for trie warranty label. If 
a label isn't mere, we don't 

guarantee it. 



' 30 year limited replacemenl warranty againsi lermiles 
and decay m residential use Warranted by toppers 
Company. Inc 
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side and then glue in a small filler block. 
■ Stop the dado just shori of the appro- 
priate point and clean out the curved cor- 
ners with a sharp chisel. 

install ihe shelves and divider and let 
the assembly dry overnight. 

Before cubing the parts tor (he tilt-out 
bin. measure the case opening and make 
dimension adjustments if necessary. 
Test-fil Ih© bin front wllti the hinge 
installed; when saiisfied with fit, remove 
the from and assemble the entire bin with 
glue and nails. Let the assembly dry over- 
night. 

install the magnetic catch and contact 
plate. Then assemble and install the 
drawers as described earlier. Attach the 
restrainlng-ohein assembly and finish- 
sand the whole unii. 

Bar cabinet 

Assemble the bar cabinet in die same 
manner as the other units and attach the 
shell standards (BB) to the sides and the 
lower compartment divider. Next, install 
the upper dividers and the bottle storage 
rack, and fabricate and install ihe two 
glass racks as shown In the drawing on 
page 144. The wedge-shaped cleats on 
these racks were designed to prevent tne 
glasses from hitting each other when the 
island is opened, dosed or being Foiled 
around the room. 

Install the plywood rail (I) and the uten- 
sil divider, then cut the drop-down door to 
size and attach it with a continuous hinge. 
Add both stays (W) for this door and the 
magnetic catch plates. Then install the 
sliding -door tracks and doors for the lower 
com pan ment ; bore the holes for the finger 
pulls. Don't Install the pulls yet; wait until 
after the case has been painted. Apply 
the veneer tape to the exposed edges, 
finish-sand the entire unit, then dust and 
wipe with a tack doth. 

Paint and hardware 

Before priming and painting the cases, 
position and bore the holes tor the four 
round magnetic catches as shown. These 
serve to hold the three units together in 
the closed position. Remove the catches 
and their corresponding contact buttons 
and reinstall them after you've finished 
the painting. 

Temporarily install the continuous 
hinges that join the cabinet units to make 
certain the units fit as they should. At this 
time, you should also install the casters to 
check Ihe unit for roll. 

When you're satisfied that all the car- 
pentry is satisfactory, remove the cabinet- 
joining hinges and cover the casters with 
masking tape, then paint. 

After the paint dries, the units can be 
reassembled with the continuous hinges 
and the protective tape can be removed 
from ihe casters w* 



POP.RIUETOOL 



FOR COMPLICATED 
FASTENING JOBS... 
RIVETS ARE FASTER. 
SIMPLER THAN NUTS, 
BOLTS. SCREWS. 

No home should be 
without the Pop Brand 
Rivetool. Faster fastening 
of metal, leather, canvas, 
vinyl, Easter fastening 
because it fastens from 
one side. Surer fastening - 
rivets can t shake loose 
like nuts, bolts, screws. 
Great for hobbyists, too. 



CONSUME P DIVISION 



Fteadmq PA 19605 



EMHART 





MANUFACTURE THIS BEAUTIFUL 
CONCRETE OUTDOOR FIREPLACE 

Right In Your Back Yard 



$10.00 Worth of Sand and 
Cement Produces This 
Attractive Fireplace. 

Sells on Sight from 
1 2S0 to $300* Easy to 
start your own Protit- 
able Business. 

The RPT Mfg. Fireplace 
Molds « rtf Process are 
I he moil amazing end 
foolproof ever Invented. 

Sample lo operate. 

B!G DEMAND'! 

Sell all you produea lo 
Department Stores, 
Homeowners, Parks. 

Nurseries and Picric 
Grove*. Fi replaces sell 
on sight. No experience 
necessary. We suppiy 
lull opera ling- Iitslruc- 
llons and equipment 
plus the know-now that 
spells BIG PRO RTS. 



spells 

This Is an outsttndlnE 
Opportunity Id w men 
vision and ■ 



small capital 
lo get in a busy rich pay- 
ing He Id. Don't delay; 
Malt coupon at once tor 
lull del Ails. 



ig ! RRT MFG. DEPT. PM61 
™ I 3537 Limekiln Pike, Chalfoni, PA 18914 



Naffl* 



Address 

Ctt* . 
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E nergy-efficient, wood- turning stoves 
ere growing in popularity, as are the 
increasing number of styles and designs 
offered to meal homeowners' needs. The 
beauty, safety and efficiency of any stove 
can be enhanced by surrounding If with 
ceramic tile. Choosing a combination of 
stove and life for your home can be an 
enjoyable experience. And you'll be sur- 
prised to discover how easy ri Is to install 
the lile yoursetf In combination wifh "Won- 
der-Board," a glass-mesh, concrete-rein- 
forced shield made by Modulars Inc., Box 
216, Hamilton, Ohio 45012. The stove 
shown is the Moravian Parlor Stove by 
Quaker Stove Co. Inc.. Box E, Kumry Rd.. 
Trumbauersville. Pa. 18970 For informa- 
tion about styles and colors of tile, write to 
American Olean Tile Co., 1000 Cannon 
Ave., Lansdaie, Pa. 19446, 

We show how to insiall the shield and 
tile on a wall behind a stove, according to 
UL specifications, which require an air 
space between the shield and the com- 
bustible wall, installing the floor is an even 
simpler procedure, since the shield may 
be laid down directly on the subfloor with- 
out provisions lor an air space. Check 
your stove maker's installation instruc- 
tions tor the minimum area required tor 
floor protection- Then lay the tile on ihe 
floor shield, following the same procedure 
we describe for applying the tile over 
the wan shield. 

You may attach the wall shield to exist- 
ing plaster or dry wall in any area you 
choose, but Ihe clearances as shown in 
the drawing must not be compromised. 
Study the drawing at left tor minimum 
clearances for top- and rear-flue stoves. 

Note lhat we show a rear- Hue -exit stove 
in the drawing. Because the rear clear- 
ance applies to the flue in this stove 
design, these stoves require more space, 
regardless of the use of wall shields. It 
your primary Interest in wall shields is to 
save space, then you should buy one of 
the top-true-exil stoves: or consider 
replacing your old rear-flue-exit stove, 
You can become a pro al working with 
Wonder-Board In a short time , As it is con- 
crete-reinforced. this kind of shield Is 
heavy (about 4 pounds per sq ft.) and 
durable, but easy to cut. Score through 
the ' membrane" on either side with a car- 
bide-tipped scoring tool. Snap the panel 
along the scored line and ihen cur the 
membrane on Ihe other side wiih one 
quick run of the tool. You can also use a 
masonry saw, but this is much more time 
consuming and produces some dust. 

Try not to damage or disturb the sur- 
face of the shield in handling, as the 
(?£9§ 9. rwrrf p woo ,»£4l 
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The high reflectivity of 
ceramic tile increases this 
wood stove’s efficiency. 



Wonder- Board 1 £ UU I etEng allow* to use Mi 
i will shield to provide a 50 percent 
reduced clearance (» specified by stove 
inker) from a combusilbla wall surface. 
Drawing ihowi minimum cfcnrunc#e. 
Clearance (A) may be 1 w to 12 In. for rear- 
flue-axli stoves. but the shield need not 

152 POPULAR MECHANICS 



extend higher than 3 In. above the lop of e 
lop* flue-exit elove. UL -approved clearance 
at floor Fe 3 In. Clearance (ij may vary n 
Specified by Stove maker, but It alwayi 
applies fo Ihe flue lor rear-flue and to the 
back of stove for lop-flua-asil stove#. See 
text for Information regarding floors. 



— f 



■ butal a tile waH 
behind your mod stove 

■ far beauty and safety 






CERAMIC 
TILE 



AIH 
SPACE 



FRONT VIEW 



CEILING 

HOUSE 
WAU. 



(NONOEfi ■ 
BOARD 



CERAMIC 

-^tile 





Low-Cost Gas Saver Now Marketed 

PATENTED WATER/VAPOR INJECTOR HELPS ELIMINATE PING, HELPS REMOVE 
CARBON, INCREASES HORSEPOWER, EASILY INSTALLED, GUARANTEED 




DENVER The Copley N-ewj Service re- 
ported (hat a U. 5. Patent has now been 
issued lo Win Trevaskis, setcran electrical 
engineer, for his Vapor*Jet® water vapor 
injector (Pal 04.119,062). 

Trevaskis has developed what can 
amount to a 15 cem* per gallon “rebate" 
potential on gasoline b> designing a tow- 
cost injector for all domestic and foreign 
cars* vans, light trucks, and RVs„ 

People have noticed for years that their 
car runs better on a cool rainy day. Vapor- 
Jet* gives a constant rainy-day effect to ihe 
engine. The wafer infection principle was 
used during World War 1! to give combat 
aircraft increased power and speed. 

Trevaskis* new Vapor- Jet* is one of the 
leas! expensive on (he market £$29.95 + 
£3.00 shipping and handling} and can be 
easily installed even by a novice in 15 
minutes. 

The Vapor-Jet* has an unconditional 
60-day guarantee. If for any reason you arc 
not satisfied, you may return it within 60 
days of the day you installed it for a $29.95 
refund. 

How does the Vapor-Jet* System work? 

Vapor-Jet* operates very simply with no 
moving parts to wear out. It uses engine 
vacuum to pull outside air through a reser- 
voir containing a water - methanol mixture 
which is attached to the car under the 
hood This causes the fluid to bubble and 
splash forminga mist pf water droplets and 
vapor in the Upper part of the reservoir. 
The mist is then drawn by vacuum through 
a hose which is connected to a manifold 
suction hose. The connection is made very 
simply by our patented injector nozzle 
which contains a regulator to allow the 
right amount of mist to pass into the com- 
bustion chamber 

Will Vapored et® help eliminate engine ping 

md diesethfg? 

Yes. The introduction of this miM into 
the fuel mixture has a cooling effect that 
increases mixture density, extends the 
burning rate, and improves combustion 
efficiency. This has the same effect as in- 
creasing the octane of the ga* which helps 
eliminate the engine-damaging ping that is 
a problem to many vehicles because of the 
low octane ga* sold today, The miM also 
helps remove the mileage-destroying car- 
bon from the spark plugs and cylinder 
walls and keeps it removed. AH of these 
effects together with the fact that waier. 
When it turns to steam, expands 1 700 times 
(l he principle used in the steam engine) 
gives your car more horsepower fSAE Bui- 
Iclins A69001E and 42151. 

How much mileage increase h expected? 

Mileage improvement may vary due to 
vehicle, driving habits, geographical area, 
and weather condition* - hut we guarantee 
your satisfaction or your £29.95 refunded, 
no tjuc&tions asked. 

Vapor -Jet* can improve your mileage in 



three ways: First, moisture actually causes 
ihe gasoline lo burn more efficiently. 

Second, Vapor-Jet^ slso allows in many 
cases the possibility of spark ad vance with- 
out ping. This can also increase gas 
mileage. 

Finally, by helping remove mileage- 
destroying carbon from spark plugs and 
cylinder walls, Vapor-Jet* helps restore 
and keep your car in fresh tune-up 
condition, 

A recent study of about 3,000 cars by the 
U S- Dept, of Transportation showii that a 
startling 7(Xr of the spark plug seiv exam- 
ined were in pool enough condition to 
cause one or more of the following spark 
plug induced performance problems: High 
fuel consumption, miss firing, engine ping- 
ing. surging, hard starting and or stalling 
and an increase in hydrocarbon emissions. 
Ore reason for spark plug failure is fouled 
plugs caused by carbon or oil (DOT 
Report 0PB3Q3O62J. 

If carbon is causing a problem with your 
spark plugs, certainly the carbon* 
removing feature of Vapor-Jet® has ihe 
poiennal to furiher Increase your mileage 
Also, the removal of carbon from your 
engine can potentially have a money- 
saving benefit of longer engine hfe. 

Wifi Vapor-Jet* fit aif cars, and is it easy to 
install * 

Yes. The same Jut fils all cats and con- 
tains everything needed it wilt work on 
fuel injection, cars with super chargers, ro- 
tary engines, and catalytic converters. It 
will work with leaded and unleaded gas. 
gasohol. or propane burning cars. Simple 
i nsla llation instructions wit ha diagram ate 



included. Simply lake an ice pick or drill 
and make a small hole through any intake 
manifold suction hose (if, PCv hose, 
elc.). Screw the injecior nozzle into the 
hole. Mount the reservoir. Use the hose to 
connect the reservoir to the injector nozzle. 
Coif Vapor-Jet® damage mv engine or 
cause rust? 

Absolutely noil Vapor-Jel* cools down 
the fuel air mixture giving a better burn 
and suppressing ping, thus extending your 
engine life. The mist that enters into the 
engine turns immediately Into vapor. The 
excess exits out the exhaust similar to driv- 
ing on a rainy day 

W'^rflZ is the purpose of the methanol 
VJ.M, (vapor injector mix)? 

The reservoir measure* VA * 5 Vi * 7 Vi 
inches and holds just under Vi gallon. A full 
reservoir should last 700 to MOO miles. 
Methanol (wood alcohol} is mixed with 
water mainly to prevent freezing and to aid 
in combustion efficiency. Ji is easily and 
cheaply found almosi everywhere in the 
form of windshield washer solution. 

For purchase or further information, 
write of call Progressive Energy Corp.* 
314ft S. York. Englewood. CO SOHO. 
(303} 762* USS, or tall toil free (BOG] 525- 
8624. Dealerships available. (Offer void in 
CA.> 

Ewlorf S7G"JS + S3 00 ih>pFun£ jhd h*Jid|iEijj 
□ Op*rk □ C 0 0 □ Vna □ M»lcrciEd 

t flfj l?nrc 

N.MW 

■itiifi-ria - 



Wl-djn rminrv h *ck guarantee 
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Nall 2-In .-wide, double-thickness wall- 
shield tuning strips to wall, 1 S in. on center. 
Double thickness provides the UL-req Hired 
tt-Jrt.-alr space between the weJ E shield end 
Ihe combustible wall. 




Fill all lolnti (UL specifications require V 
In. spacing between panels) with latex- 
modlfled Portland cement mortar mixed 
with aand. Embed glass-fiber tape; cover 
with mote mortar. Trowel the joints flush. 




Apply fife over vk In. of latex-modified port- 
land cement mortar (thin set) mixed with 
sand- Use spacers for uniformity. To pre- 
vent slippage, attach plywood stripe fo 
shield bottom with C-olamps. 

15J POPULAR MECHANICS 




Fatten panels with 4-ln. nails or dry- wall 
screws. A double furring strip Is needed at 
all angles, since the shield Isn't flexible. 
Space Ihe panels ’A tit. apart. 




The completed wall-shield Installation 
shows a clearance {3 In, from completed 
floor] between floor and the bottom edge of 
Ihe shield. Leave at least 1 Vital, between the 
top edge and celling. 




After plywood strips are removed from 
shield bottom, bottom tile course may be 
set Apply cement with a square-notch 
trowet. Use the 14 x J *-ln, notches. Allow 
wall to cure for two days before grouting. 



adhering quality o! cements may be 
affected. The manufacturer of these 
shields recommends using a 'sanded 
latex modified Portland cement mortar, 
applied with a notched trowel io provide a 
layer ol mortar at least '/» in. thick over the 
entire surface to tie tiled." The notches in 
the trowel provide the Win thickness in 
patterns of parallel lines. Lei ihe tool do 
the work. The mortar will be spread even- 
ly as liles are pressed Into it. 

Apply your trie carefully, pushing each 
tile gently into the mortar and then lapping 
it lightly to align with adjacent tiles and 
cross-shaped spacers. This wlil bring tiles 
flush with ihe finished surface. 

The bottom left photo on this page 
shows a technique (using C-clamp© and 
plywood strips) for stabilizing the lower 
courses of tile as you work from bottom 
up. Dan'l skip this procedure. Even 
ihough ihe mortar may seem tacky 
enough to hold the liles firmly In place, 
whole areas of tile can slip belore you 
realize it. Thus, this precautionary step is 
well worth Ihe effort. Il's also an easy way 
to align your first course. By working from 
the bottom up, you use gravity to help gel 
a good snug fit between tiles. 

After the tile is In place. Ihe wail must be 
allowed io cure for several days before 
grouting. Wherher or not you have expe- 
rience grouting, make certain you read 
the manufacturer's instructions to find oul 
the proper working consistency. A little 
practice will show you that a diagonal 
stroke is ihe most effective for working Ihe 
grout in between the liles. Continue strok- 
ing In a combination diagonal and circular 
motion until all grout on the surface is dis- 
tributed in an ever-widening area from Ihe 
point where you began. Nearness during 
this step saves effort at cleanup. 

After grout starts to set, but before it 
begins drying to a lighter color, you may 
want to run over the grout with a finishing 
tool for a neat finish. Inquire about (his 
procedure and ihe tool at your tile suppli- 
er. m 




Apply grout (various colors available) with 
a rubber-1ace<1 trowel. Work grout In and 
over spacers, using a diagonal movement, 
Follow all package directions carefully, « 
some grouts set vary quickly. 




' \ 
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NO WASHERS 
NO TOOLS 
NO SWEAT 



HOOK UP ONE WITH YOUR BARE HANDS 

It took IVerless to take the hassle out of hooking tip a faucet. 
Because with this “no- tools” Peerless faucet, all you need are 
your own two hands. 

Peerless developed a way to drop in the entire assembly and tighten it— by 
hand. Then you just connect the supply lines with special quick- connectors— 
by hand. And you’re done. 

All Peerless faucets are washerless— so there arc no washers to wear out and 
cause drips. They all come with the Peeress warranty* And nobody gives you as 
many do-it-yourself faucet designs as Peerless. Sec them all, and choose yours at 
your Peerless dealer’s Good- Belter- Best display. 

Peerless makes ii easy to be handy. 




9 " 
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To find out which tractor 
will last the longest in a*™. 
yourhickyard, take a look at n JrKg ?S e ^! e 
what fanners use in theirs. f ^’, should te 1,0 d,fferent 

Our 317 Lawn and Garden Tractor has a welded one-piece steel frame to give 
it a tugged backbone. Plus convenient hydraulic lift and hydrostatic drive. 

The cast-iron engine is rubber mounted and fully enclosed to run smooth and 
quiet. And the incredibly rugged cast-iron front axle has one-inch spindles with two 
ball bearings for each wheel. 

Now. a John Deere may cost more. So if you need more good reasons why ifs 
worth it* visit a John Deere dealer, . . . . _ _ „ _ 

On the way. take a look at what Nothing Runs Like a Deeie 

f JUTHCrS QS 6 . MFfrt tfcakr »* fur It^ fi AAa r iril flCfQ 7 Him frw. 
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New products tor year feome 





The K nobhi II fa a distinctive bathroom cabinet, made for 
weeeed insto^fliiortp that moo su^es 6% 27% In, 

ho enameled steel body hat two adjustable shelves and 
■ eoi Id-oak frame door that surrou nda a mirror, edged 
with colorful glass, It's 20 1 be. and retails for ¥252,95 at 
home comers- The Knobhlll Is manufactured by Miami* 
Carey. 203 Carver Fid., Monroe. Ohio 45050. 



The Life Sty Set 2000 T from Sears. Roebuck end Co.. Qepl 
70S. Chicago, HE. 60664, is e hydraulic exercise machine 
that makes it possible for you to do 60 dlffereni oxer* 
claea. The wall-mounted unit supplies up to 240 lbs. of 
uninterrupted resistance. It has a 52-in.-long padded 
bench and a 34-In. -wide, tubular-steel bar— berth remov- 
able— plus upper end lower rope and pulley assemblies, 
tt retails lor about $320 at Sea rs stores end it also avalh 
able through Its mail-order catalog. 




Cyprus la a new pattern of vinyl wall cover- 
ing— In the Paris Wall line— there tie* 
signed to look Ilka tan-colored ceramic tilt 
with leaves embossed on the surface. It Is 
5S*fnlla thick and cornea In 3f win. wide by 
9v=-li, rolls that sell for $21 .96 each at home 
centers. Designed for application over 
rough-surfaced walls, such as cinder 
block, cracked plaster end old paneling, h's 
distributed by For bo North America, 216 
West Orange St.. Lancaster Pa. 17603. 




A new built-in, under-cabinet microwave* 
oven unit, called the MVP, has been Intro- 
duced by Magic Chef Inc.,, 740 King Edward 
Ave.. Cleveland, Tenn. 37311. This 19 k 21 
x 3(Mn -wide unit Installs directly above 
your range and has a 20-watt fluorescent 
light fixture and a two-ipeed ventilation 
blower. A ductfaee-venttng option, using 
charcoal fibers, Is also available. The unit 
coats about $700 at appliance stores. 




The Cedar -al Beth and Shower Patlat Is a 24 
m 24 In. western red cedar pallet designed 
as an attractive alternative to a doth bath 
mat. According to Ihe maker, each of the 
eight slats Is contoured and sanded to 
reduce the possibility of splintering. As- 
sembled with polished brass screws and 
nonskid pads on ihe bottom, It's $34.95 
postpaid from Cedar-al Products, Dept. 
186. Clallam Bay, Wash 96326. 

fPfeiisa hiw lopaac 
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L ining an entry close! with these cedar 
panels was a quick, simple and inex- 
pensive undertaking that has yielded con- 
tinuous satisfaction 
The Giles & Kendall cedar closet pan- 
els shown are of Eastern red cedar that's 
been flaked, then pressed into %-in.- 
x8-ft. sheets Lumberyards or 
Ftters have them at St 6 to $1B 
average hall dosei requires four 
panels; leftovers cover the shelves 
Panel pieces are easily cut to size with 
a sab re saw They are simply abutted and 
secured with IWin, finishing nails 
through plaster or dry wall and snio the 
studs. Or, you can use panel adhesive. 
Roughly measure ih 

the close! to figure how many r _, 
need. Don! (orget the ceiling and 
You! I also need IV^Jn. finishing nails or 



In a fsw simple steos 
you can line a stan- 
dard entry closet (be- 
low) with cedar panels 
(right) that give off a 
pleasant seen I . 



"PM EtvtCA Ctf We^r 



HOW 10 

line your closet 
wilt cedar 



5 in 1 WOODWORKING MACHINE 




(2 HP EXTRA HEAVY DESIGN) 



£<w L * n ^ 

n °* m. 



SAVE $251. Today 

Spaaii offw oood Ifm. [he 30Hi d( It™ morrth 
0NUTI999 

CALL NOWIB (1 -800} 421 -2467 

Toil Free Information 
In Ctfttomta nt cotort 3} MSOW 



V£RY IMPORTANT ^ 

The only machine built with: 

A ALL CAST IRON TABLES 
A. HE AW DUTY DESIGN 
C. 2 H.P ■ ELECTRIC MOTOR 
A BUILT AS AM INDUSTRIAL MACHINE 



PLANT- 



YOU n NAME 



ADonFsa 




m 

| 


MASTER WOODCRAFT CO. 


C^TV 


ftTATF ?IP 


i 


CW at Amer nan Machine Cg 

BOO SPRUCE LAKE DRIVE # PO. BOX 869- 


PHONE ( ) 


BEST TMWE TO CALL 


i 

i 


HARBOR CITY (Lot AngetotL C A 10710 

O-alnihiD Avjifp&lp 






With Elmer's Carpenter's Wood Glue, 
buildinflflHfeka pro can be child's play. 



Even do-it-yourselfers can do it arcus instant!? 
like pros with Elmer's'’' Carpenters 
Wood Glue. 

Specially made to penetrate 
, \ both hard and salt woods, it 
\ grabs instantly yet you can 



Aligns easily 



it sets, After drying, it forms a bond that's even stro nger t han 
A , the wood Use 51 

fi/ Elmers Carpenters Wood Glue is also 
■ able, resistant to gumming when sanding. i' |L\ jm^B 

f\-j And its solvent tree, non-toxtc’ lormuia quickly || mUKU| 
washes otf with water 

| To help make mending and mak , 

I mg things ItUte a pro. child's play - U ^awlw 
f For plans for making 1 

these beautuul wooden i 

toys the antique car and w ■ t ta J. Im 

S biplane shown and a 

paddle-driven steamboat — , 

—send S3 to Elmers. PQ Box 
k 2383. Van Nuys, CA 9140*? 

5 Elmer's. Mhen (Si 
results count. WSA 

■.a detiiwd fcv F»d*rel Ifajardoue Sutssiono^ Act 



Sc ferdeFi fnc 1^8; 



panel adhesive; 5 /*-ln. brads to secure 
the paneling to the shelves; pencil; tape 
measure; sabre saw, block plane and 
hammer . 

■ Remove shelves and wall deals. 

■ Second, carefully measure, cut and 
install one piece Of paneling at a lime. Cut 
panels accurately lo ensure tig hi Joints, 
Work In this Order: sides, back, fronl wall 
(if any flanks the door), celling, floor, 

■ Third, replace shelf cleats. 

■ Fourth, trim shelves, Cut and attach 
paneling lo shelves and replace "hem. 

For an idea brochure on cedar closet 
paneling and a panel sample, send 50 
oenis to Giles & Kendall, Inc., Bo* 1 88, 
Dept. 7, Huntsville, Ala. 35B0A 

^Penelope Spangler 




After you remove the elosel shelves and 
cleats, measure one side of the cloael. 
Check width and height In several spelt ao 
the panel you cut from these dimensions 
will fit perfectly. The Joints should be llghi. 



Support a panel on 2 x 4s for cutting with ■ 
sabre saw (left). Install panels with their 
stamped elds* to the wall. Secure panels fo 
wall aluda wtlh 1 v*-\n. finishing nails every 
12 In. vertically (right); nail sides, back. 



Cedar and moth repellency 

^Fhe often asked question, “Does ce- 
I dar realty repet moths? 11 , may pub- 
lic do-it-yourselfers: The answer is no! 
simply yea or no. 

According to a spokes man for the 
National Pest Control Assn., Eastern 
fed cedar* when freshly cut, can repel 
some pests such as common clothes 
moths’ hut in lime the wood loses its 
repellency characteristic. 

A researcher for LL&. Forest Ser- 
vicesn Forest Products Laboratory, told 
me that oil in cedar is it-spmSible for 
moth repeilency and arnmatic fra- 



granee Jn low concentration & the oil 
repels egjH&ying adult moths. In high- 
er ones, cedar oil inhibits the feeding 
rate of the larvae. 

While cedar repels moths. it's no 
match for modem insecticides. But 
when its odor and moth repeilency fade, 
they can bo renewed by sanding the 
wood so inner oils surface. 

The be$t protection against moihs 
moy be storing dry-cleaned items in 
plastic bags in a sealed container, add- 
ing insecticide!!! for good measure. 

-PA 




After lining cfotef, replace c toots. Measure 
shelf space (left) and irlm shell. Cut scrap 
cedar to cover shelves (right). 
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GIVE YOURSELF 
THE STANLEY 
EDGE. 




Taper ground blade 
reduces binding. 



Extra wide, select hardwood 
handle: more comfort and control. 






Precision set 
bevel filed teeth 
for fast, accurate cuts. 



C h rome*af loy-steel 
blade for lasting sharpness. 



BE A SUPER DOlll. 



Super Doers are getting their 
teeth into more projects, with 
the help of Stanley. From our 
Professional 1 " line, the Rolls- 
Royce of saws, to the amazing 
Hard Tooth saws with heat hard- 
ened teeth to stay sharp far 
longer. Cut any job down to size 
with Stanley. The tools used by 
America's Super Doers. 




STANLEY 



helps you do things right 



- Protect you? eyra 

-Weii.' sirciEy iragtes i i W1.3* a rto* Tool's Di^stanci Tiwiytantey WbrS* 

when u&mg lntds 5-ucwr D»r& a a ?i k Of S Tnoli 
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Entry alarm 
protects 
your family 

P rotecting your family and home from 
intrusion is a growing concern of 
homeowners. Wilh more than two million 
residential burglaries occurring across 
the country each year, the home-alarm 
industry is receiving motivation to develop 
a variety ol equipment to suit homeown- 
ers' needs. 

Pittway offers a system that permits 
homeowner installation. The basic unit 
consists of a console and a door* intrusion 




Console, with switch ter orvoff, home' a way 
end test modes, la surrounded by easily 
Installed optional accessories. Door unit 
(right of siren) comes with the console. 

transmitter. When triggered, (he transmit- 
ter sends a wireless signal lo the console. 
The console identities the signal by turn- 
ing on one of three lights and sounding 
one of three aiarms. Other lights and 
alarms are provided for optional transmit- 
ters to monitor window intrusion, Fire, 
leaking gas and personal or medical 
emergencies at the push of a button. 

Operating on standard 120-v.a.e. 
household electric current, the basic kit 
also includes a back-up battery provision 
in case of power failure 

A four-position switch on ihe console 
allows for selection of different operation- 
al modes, tn the "home" mode, the alarm 
sounds in case of fire or gas leak or an 
attempted intrusion through a protected 
door or window. The "away" setting 
allows for a time delay for exit or entry 
without triggering the alarm. An “off' 
mode disarms the intrusion system only 
and a "lest" switch provides a means of 
checking the system's integrity. 

Pfcttway's basic console with one docr- 
Jntrusion transmitter is available at home 
center and hardware stores for a suggest- 
ed retail price of SI 74.95. For additional 
information write to Pitt way Corp.. 750 
McClure, Aurora, III 60505. — M.S. 
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you Can Start Vour Own "MW/on Dollar 




If your family 1» Ilka miner, you're squeezing mry dollar to frisk* aura you ti*n 
enough Id go around. And It looks Ilk* Ihlngs ana going to stay lhat way, 

On* way la cut eipenses is lo cut tha coals, and work, of lawn car*. Pdf sismpta, 
a woman wrol* about her zoysio lawn that aha had mowod 11 only twice ALL SUMMER, 
Sha hadn't «p*nl ■ cent on weedkiller* , Hot om cent lor lerHllurt* Yet her lawn waa 
aa green and weed- free at a pile carpal. 



ZOY5IA LAWNS STAY GREEN 
THROUGH HEAT AND DROUGHTS 

Let tin Kcrduna iun hum lawiti around yes* 
true hay-yeur *oy*k but* twh nnsf gfc*w, an 
emerald JsLe of Beauty. 1 have yet to wblc/ my 
Own raysii tiiwn. One <3 it t **w that my shrink he? 
hat genre n cobwebs! ]n laws. .1 tpyua lawn wa* 
declared the area"! 'Top La^ n - nearly perfect. " 
V« (hi* lawn baa b«fl waipici! wfc. once ihai 
entire summer I 

CUT VOTJtt WATER BILLS, SAVE THE 
WORK OF LAWN" M'UlNkl l\r. START A 
FAMOUS ZOYSlA GRASS 1.AWN NOW. 

WrnS-kl 1 1 liia cHiedkiIi art HOT NEEDED 
for a wtto fret Fhmbi* Zaysli Lawn 

How is h possible lhat Famous* Mcjfft ZrFZ 
sl-nyi weed-free Wfthatit uurii: expend Ve. 
risky cheiaN’B.ls? It trowi so [tuck thal crab-£iass 
<wwd> teed* don’t b*I eiwu^h |c fcfcrwunui! 

Htt Curt mwint To 0n« A Month 

Zciysia j^vwi tideways not just up like onds- 
nary graft*. It form* a ihkk mftrrwoyen carpet of 
(urf Eh bE keeps Its wfll il^mcd liK'k week* 
tonaer. Ii eut* your mowEri* bv half. J > w 

Hfll Irifl— WHh 
LikiluilT Famous* Zaj nil 

PEua Jn LafceCrmtJ ZeytU and nevrt bii> ipati 
»ed again. lawn* don*i gicn* old; they 

just pew better. They sparkle imd** Itstt 1 JWM-- 
my |t«ti EMou^b drought*. 1 lie y rend dheatei 
and msecli which ruin nr dm 1 r ? nr. After 
sharp fr^ts they only live up iheir pc*o cotor, 
then sreen up better than ever each following 
Spring. Famous Xmla t^ts the flc*csi thing 
Eo an SndeatructibLc Itwo you have ever seen. 

tHi trilMuti an $|»tp Sliptl 

PftlKt Wltft Oltw (iiiitl Do POfirty 



Tfvm brat In Caul 

FH pH Writs la 

Niki sun* 



IfV 

. , rM Fr« Kod&rni, N.Y., E_ L r 

" v Jl Roche wirife* how he plated 

plufi "in ihr well p'liishlt 
pUrt-diV whh wffdi «nd en^i . It fojwwd 
a 4™ ihtck carper of gr^ay Not children. do**, 
cal* nfcbiu, estmnely hot sun or drought could 
kill ll 

From SocT44wilEf, Califs J M write* how he 
bough! our £ojrit& “for ,l weed Infested' spot- if 
c l :hi k ear* of the problem 

From Indiana. H A Low, Sr. writes, how be 
vLsne-J a pbysJcEac Erimd (r Albert lea. Minn 
where he s-aw a "whole back yard was ennrely 
in foyii* juid fe wm beam If u! . a deep gneen. 

The success of many Uiausandi of deiighred 
Fampusi® Zoyilft w«ifri «wiih you Prove h eo 
yourseJf iod^y 

Pm SClIf Ns P'SSlMtr 

Our Famotu Zoysua plupi are b$ vpgotcnu we 
guarantee them Eo grow whatever your soLL-from 
heavy el*|ra 10 iandy Hfb-wSt. Vou eanmtst lost. 

IT'S SC EWf AMO INEXPENSIVE TD START 
A MAdflFICENT ZOTSIA LINN 



Lakeland's Total Guarantee 
• Draught won't mil rt - H«ai won't Kill Ii 
- Disuses Wfln't m ll -Ccid Wa« p t Rill It 

Evf r i [h&L'En dnn J : Xpdw yciur sen 1 *r 

B jrjnlge EVFJtr plug el rjmey* |-5i JoyaU 
rive ind grow in it ha tii Ha but9. Shauld 

Jrrijf 0\U£K EJII |li ^rnw. JUM ie I J5 *r J .b* hkETUfl 

10 days kVe rep-lece theT* f REE Tn-al gaaran- 
ise clearly -wean* (^.s! F.-ir..nu? Joni* nfll (Q 
do ev?ryifiing we say anj more! DinFfwise 
t^erC S HO wjy w| (OUld llv« v*u tuCh cniaufl 
urdteclrar>, 




LSRELUID HEJRSERT SALL5 P«p(. NL-1031 
fv 1FJJ1 

RFeate ifnd nw th* ceMihed aad gi^ranteea fa 

mausS Jaysii plugs checked. 

le^vpH 



Start your own ma; 
Ijrtyn wish aA few ax 



nasniflooH 

UR) pitas. ■■ 

esEabltih solid turf. Then take up tfansplaiiEs and 

+ #-« kill i.inAri 



... perennial imria 
-, Ju*t let ycuuc pluga 



P«M^N 10^1* hflldi Will In pi a»c, ilupi Jl 
ituiQ wasbanjt away from iLopcs. It s your perfee! 
aniwrr for worn out w weedy iw 



a lyppc . . 

"upfiiadlng your currc^l lawr-" ic^ijcri line rkghi 
wlcrtron of grass seed pli^ 'VesUlw apnkruqijtirii 
of ferELlixer [and lime wltrr-L neededi " f'hv, a ni- 
ck- a Leo said you need, ’‘‘weed, Ir-Sect :ind dk^cs,^ 
ComfoL" $ou«d familiar^ Of ssaurs^P 
Why not forget all that work ind expense. «ud 
Plsijj Jn Fwpuul Meyer Jl^Z * To up(f adc 

your lawn with loysia, dont it up. Jusl se* 
plug* Into htek* in Ehe *dl a fL"-H amsri ntOtfe or 
Leu.. Let those plugs spread toward each Dfher 
to form a carpet of ^iljd iiprB. Cironih fa so 
vLcofuias it choker out old growth you wont to 
get rid cf n WEEDS INC! UDHIJ. 



NO NEID TO (JlC OF fDUR MW 
PUIO m - 1-5? WTW* 



plug in nther pla^eis iDypW hflflrt * desire. Plugged 
areas grow right back into solid surf Your supply 
of plugs h endless. 

Pffctt Hid hr film 

If you ptwH tr tort gre*l Ihai Uti Iheie and strug- 
gks-or dies on you-you mpy not hi i*i your wort 
and money, ft"* the time yoj cannot rceovierl So 
please don't confuse Lakeland'! ^Eetow-Zecn 
Zcyysii «tth any ordinary n*F oHered as a H bar- 
Eiln " If QUT flu|* coil a little mote in Ilk be- 
]{ Inning, Lhcy icmaiit in thi tollg fim. Hie only 
uue bargain for your lawn. 

Order cuifUtMd JwtWUA 
zoyilt plug* raw, for ttelrevni from bur n»r- 
«St thlppin* PDlhf- Tour order will bs Sdftt St 
ffw iftriksst proper time to plant In your ana. 

Mayer J 55 Zflryll* Cus* waa perlect«d Ay the li.S. 
Gavi. and released In CbaptiXIon Wllh I ha U.$. 
Golf 4t»&Ci*lrOi1 t 

Diy fr«R" 

The d*y we Cut yi?uf plugi is tJic day they are 
on EhcJr way to you. Because freshness counEi. 
Lakeland has 2 ihlppiug ptiifiu, one in the Mlft- 
west and one in Ihe L avi. Your plugs 10 out from 
the nratE-u poini "Same D|y F'feih" imd ready 
to grow, shipping chacge toUctkn the mou eco= 
uomkal way. On c-redk card orders, ihd Pippins 
«Ml win be prepaid by us add billed in your 
MMUt 



NAME 

ADDRESS 

cm _ 

STATE 



prinlUl 



ZIP 



I fine lose c fleck or m,o. lor 

A AL t«s. add sales T0.1) S-h 1 pjr od "Trantpar- 

LiiitD CSPFWV tut mflft ecenankil way. 

To avoid delay In delivery to Rural Routtl S 
Boy, ho , you majf iticiufln your day phone num- 
ber I'Afffi Cadfj _ 

CHARGE TO MTe □ Mas! e rCard O OLner's C I uD 
□ carte Blanc hi ” America ft Erpr ess GVISft 

acti.no. E*p. datiL. 



D F ULL SHt NB-BFKD PMJGGER CHIT 

. ■ M ■« 

O IW FLUtLS (LCKii27irj + 3D FfcEE PLUGS 

_ “ Oiii a n 



waltfi I7.W 



. . Tie iw mi 



d lbo PLUGS A PLUGfclH (LOSflssmo 



Value U2-5.9 



□ 300 PtUOS 
Value jl.5,.a. 



60 FREE PIUOS 

twi **« U 3* 



G 200 PI.UCS a P1UC0ER a&D096fif) 

+ tO FHEE PLUGS 

Value S2D 24 . . Only I13.3S .Tin £vrt *6.25 

P1UCCE1 INCLUDED FREE WITH ORDERS OF 
SOO OR H OWE PUJfiS 

□ 600 PLUGS (L0009?6V) + FREE PLUGfiER 
A 150 FftEE PLUGS 

Value 143.17. ■ Oily fa.ftS Vau tru $1 T.H 

D ICW PLUGS (LW^aOlTi 4- REE PLuGGER 
A 300 FREE PLUG5 

Value SSI- 29 . . Pb 3| ^*.35 Tju Saii 
O ?0&0 PLUGS ILOOG2%V) * FPEI PLUGS R 
A 600 ratEF #LUG1 

valut S1S7.H. . DalT WJ1. Tia li¥t 61W-II 
□ 30 M PLUGS (L<rtl«0T! + 2 mt PLUGGIHS 
A W0 FJtEE PLUGS 

Value 1239.22. . Onl y |73.RS Tau jaw >TW,ZT 

— — « w.n-i. Tasa i 






Naturally your lawn and garden tractor can cut the grass. But can 
it cut the mustard when it comes to heavier work? Can it help you raise 
corn? Can you use it to grade that new driveway? Can it dig a trench? 
Or a post hole? 

The Kubota B7100DT pictured opposite, is a demon for hard 
work. In fact, you won’t find another 16 hp tractor in America that can 
do more kinds of jobs. From mowing the lawn to heavier chores like 
plowing, tilling, digging, and lifting. 

The Kubota B710GDT isn’t just a beefed-up riding mower. 

Instead, it’s a scaled-down farm tractor, complete with such farm- 
type features as a fuel-saving diesel engine, 4-wheel drive, six forward 
and two reverse speeds, rear PTO, and a 3-point hydraulic hitch. 

The B7100DT is also ready and willing to accommodate a wide 
variety of Kubota implements: mid-mount or rear-mount mower, rear 
blade, front blade, rotary tiller, plow, disc harrow, trencher, front-end 



loader, backhoe, post hole digger, r 



and snowblower. 



Were now in our second 



decade of selling tractors in 
America, and one of the reasons 



for our success is the quality 
and commitment of our national t 



sales and service organization. 

Besides the B7100DT your j 
local dealer can show you many l 



I’d like more information about the Kubota 
B7100DTand all your other fine tractors. Please 
rush me a free copy of your latest brochure. 

Mail to: Advertising Department 

Kubota Tractor Corporation, 550 W. Ancsia Bivd. 

EO. Box 7020, Compton, CA 90224 



NAME 






AITOEIES5 






CITY 


COUNTY STATE ZtV 




AREA CODH 


TELEJ’HUXK KUMHER 


PHi 



1 



I 

I 

I 

j 



other Kubota models ranging 
from 12 to 81 hp. So if you’re 
looking for a hardworking mid- 
size tractor, please remember, our 
Kubotas are looking for work. 




Wre looking for work. 



-I 1*1 Kif'nji r-jMi- (" rp/Tiiarn 
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Emrgy-savlns Ideas 
that work for readers 




SHEET 

ACPVJC 

COVER 



TO — J 
WATER 
SOURCE I I 

SILICONE 

sealant 



TO HOT-WATER HOLDING TANK 



PLYWOOD 
e-3/4" DFA. CISC 
CUT m HALF 



lf7 -DIA, COPPER^ 
PIPE. PAINT SLACK 



i “ Thick insolati&n 

TO SUIT 



SHEET METAL, 
ATTACH TO 

plywood with 

3/A J " NO, A 
SHEET. METAL 
SCREWS 



Solar water heater 

l have a solar water-heaier trough ihat 
boils water in 30 minutes when the out- 
side temperature is 70°F. You can com- 
bine several troughs, or use a single unit 
on camping trips To build it, cut a 6V*- 
in-dia.dtscof %-in plywood; cut it in half. 
Use sheet-metal screws to fasten the 
wood at both ends ol a 15-lrvloog piece 
of sheet meiai. cut to proper width. Mark 



ihe center of both plywood pieces and 
bore holes for V£-in.-dia copper pipe 
Glue heavy-duiy aluminum foil inside the 
(rough insert copper pipe painted black 
into ihe two holes, then seal them. Place 
acrylic cover on I rough and glue insula- 
lion on back. Hook up one pipe end io a 
water source, ihe other lo a holding 
lank . — Enoch E. Welch, Sen Antonio, Tex. 




Weatherstrip saver 

To protect pile weathersirlpplng on sliding 
patio doors from wearing out and letting In 
cold air, lubricate it with silicone spray. 
First, vacuum all of the grit from the 
weathersirlpplng and tracks; then use a 
silicone spray with a lube applicator {or 
trade tops with another compatible can 
with a tube applicator). This will make the 
door slide more easity, as well. Also, file 
any rough metal edges ihai may rub 
against ihe weaiherstripping and tear it. 
Repeat this procedure each summer. 

— 77m Verschuyl, Palo Alto, Calif. 
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Foiling the sun 

I live in a trailer house which gets no nat- 
ural shade and is quite warm in summer. 
Several years ago, covered my windows 
with aluminum foil. It reHecis the sun 
away from the trailer so that my home is 
much cooler. I've used this idea for sev- 
eral summers now, lo my great relief. 

— Ann Williams. Lake Village, Art , 

Cooling the kitchen 

In order to cool the kilcherVfwniiy room of 
my House without atfconditksriing. I in- 
stalled a used, hoi-aif furnace blower on 
the basement floor with Ihe discharge fac- 
ing upward. A duct discharges !hft cmtad 
air through a kitchen cabinet I've 
removed the cabinet floor and subfrooring 
under Ihe cabinet. The blower operates 
from a switch insice Ehc cabinet, I leave 
Ihe doors open when the blower sson. I've 
placed return air grilles in the lloor of my 
family room which opens onto the kitchen; 
these grilles return warmed air to the 
basement to bo cooled again. Since the 
basement area is aboul one-third larger 
lhan the area cooled, the upstairs is 
cooled comfiortabfy at minimal cost. 

— Thomas Fraemes, Chapel Hiti> N.C . 




ecc^M 

BLOWER AS 
HIGH AS 
POSABLE 
IN ATTtC 



WARM 



ATTIC 



AIR 



TO POWER 
AND WALL 

SWITCH 



ABS 

PLA&TIC 

PIPE 

Pass PLASTIC I 
COUPLrNG 
SUPPORTS 
WEIGHT 
Of UNIT 

???5 



3/4 M 

PLYWOOD 

SUPPORT 

BLOCK 



A0S 

PLASTIC 

PIPE 



DRYWALL 



SMALL 

GRiLLE 



SHEET 

METAL 

BOX 



WARM 



Am 






FLOOR 



Spreading the heat 

Since our Northwest home is extremely 
well Insulated, warmth from the sun can- 
not penetrate on many spring and autumn 
days, even when the sun is bright. Yet. 
operating Ihe electric furnace lo take off 
the chill would be overkill. On these days, 
the attic {under dark shingles) stays quile 
toasty . I've captured this heat by installing 
plastic pipe duels at each end of the 
house In a centrally located partition. I 
topped these ducts with 60-cfm blowers In 
the attic, which feed to small grilles in a 
sheet -metal box that I pop-riveted togeth- 
er at floor level of the floor below. Each 
blower is controlled independently by a 
manual wall switch. When we need heat 
and the sun's been shining an hour or 
more, these gadgets do the job, almost 
for free.— ken Brooks. Vashon. Wash. 



Share your horns ifiergr-sivmg !<Eai$. PM will 
pav H5- roc pu bushed isea merudn sketch 
gr ptiQTp, It n-eeeasjry, antf a EtAmptti, i«!t- 
Adtfresjssi envelope It you uousid mrsiGnjl 
rgiurned. Send 1 b Efl#rgy- Saving , Popular Mi- 
dunics. 224 West Win Si , htw York, NY 1001 9 










Only one gliding patio door 
is built like an Andersen window, 










Only the Andersen* gliding patio door. 

It's made of the same Beautiful insulating wood 
and fuel-saving double-pane insulating glass as the 
famous Andersen window. 

It’s built to the same Andersen standards, so 
you know it’s watertight, fit doses into the jamb 
not just up to it like a swinging door.) It also glides 
open without stealing floor space. 

It’s from the Window Beauty people, so you 
can count on it to maximize the view and add charm 
and drama to your home. 

Use one in your new home or to highlight your 



remodeling, or to replace your present worn-out 
metal sliding door. Choose either the vinyl-sheathed, 
won’t need painting Pelma-Shiehl 1 door (with 
optional triple glazing), an all-wood door prefinished 
in Thrratone color or an all-wood door with factory- 
primed exterior and natural interior. 

If you're shopping for a gliding patio door think 
of it as a big window you walk through. Then 
remember who makes America’s favorite window. 

Your Andersen, dealer is in the Yellow Plages 
under "Windows" Or send the coupon. 

Pmllnf !|t-ILhi iirais prahJbll fMtt liuj^katiun ul TVrratiilW rnluf. a v lull ‘-ample 



Send me a free ti>py of Thf 
Andersen Window and Gliding 
Poor Answer Book. 

I plan lo O Build □ Remodel 
C Replace 

TO: Andersen Oorp., Box 12, 
Rayport 1 \f N T oT^HKl, 
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This hfinrfaomc light fixture of t»fc docchts in entry ot dlnJng room, Pul on ■ dimmer 
■witch and the tampa glow through Iho grilles to c*tt a playful light pattern below, 



*( Contemporary 
light fixture 

This leak fixture consists oi eighl lighi 
boxes surrounding a ninth box which 
holds an electrical junction box Holes 
bored In wood connectors contain 'he wir- 
ing 

The wood parts consist of. nine wood 
boxes; IS wood connectors with vi-in- 
dia holes through eight ot them, eight 
socket supports, each with a center hole 
for a lamp socket such as Levifon's No. 
005-31 52-F porcelain L- bracket socket. 
The egg -crate grilles are strips of wood, 
slot- joined and glued together, then fric- 
tion-fitted In place. A decorative wood 
cover at the ceiling encloses the upper 
electrical box; use a router to make the 
hole lor the box. This cover is held at the 
ceiling by two decorative wood strips 
attached to Reynolds do-it-y ourself alu- 
minum tubing with screws. 

Lay out box parts and wood connec- 
tors. Prebore screw holes in 12 connec- 
tors, vi-in. on center fo.c.) from each side, 
centered top to bottom; prebore screw 
holes In the box sides, 1v E -in. o.c, from 
each side, and 1 %-in. o.c. from top. 

Next, glue the box pans together, 
except for the center wood box. For 
strong joints, glue box sides around a 
wood form shielded with wax paper, con- 
sisting of two wood blocks whose dimen- 
sions equal the Inside dimensions of the 
light boxes. Clamp the assembly with web 
clamp or rope. 

Before assembling the wood box at 
center around the junction box, counter- 
bore for the nipples and nuts; also bore 
and attach the four wood-block connec- 
tors that adjoin this box with glue and 
screws. Install the junction box; glue and 
damp the wood sides with a web clamp 
around the junction box area. Glue Ihe 
bottom plate {Mole: For extra strength, 
double these four connectors.) 

Join the four light boxes to the connec- 
tors already attached to the Center box, 
using a stubby screwdriver. Attach re- 
maining connectors and corner boxes 

Install each socket support v? in. down 
Irom the top of each box with glue end 
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This pot-and-pan rack holds k lichen utensil# at hand. Traditionally, the movable rail hooka 
(see drawing at right} an used In the meat-packing industry la hold carcasses. 



brads. Install the sockets. Then wire the 
fixture wilh No. IS, iwo-strarxJ TFFN 
(Thermoplastic Fixture Flexible Nylon} 
wire from the junction box (see schemat- 
ic}- At the junction box. join fixture wire to 
No. 14 wire and secure with solderless 
connectors; fasten ground wire to its 
screw, 

Bore a center hole In the junction box 
cover, Secure (he conduit to the box cov- 
er with a bushing nut. Run No. 14 wire 
through this conduit, then screw Ihe cover 
10 the junction box Bore screw holes for 
Hie teak-strip attaching screws in the alu- 
minum tubing and get some assistance to 
install the whole fixture. First slip the alu- 
minum tubing over Ihe conduit, then the 
wood cover over the tubing. Attach con- 
duit to the upper electrical box cover with 
a bushing nul and connect wires with sol- 
deriess Connectors. Then screw the box 
cover to the box. Slip the wood cover in 
place and secure Ihe supporting wood 
strips. Install low-wattage lamps and 
grilles 



dimension. Then secure blocks between 
vise jaws. Insert ihe rod with the 214-in 
section ceniered. Tighten ihe jaws firmly. 
Slip an 8- in. length of Vg-ln.-dia. iron pipe 
Over the rod until the pipe end a ligns at the 
first bend mark; lift up on the pipe to bend. 
Then make the second bend. Use the 
bending jig shown in the drawino to make 
the third bend. Cut oft waste after making 
the bends 

SUPPLIERS U ST— POT- AND- PAN RACK 

I 1 you don ! *Biki tomato Ihe™ ywjrwii. buy h«*a from s\jp- 
0i«rE fcekj* Prcfl-5 applica5*fl rr&ijgh D«K*Trt»r t962 
Han4-lgigid *t**f tiwM. jji ter fifl.95, from Th* Black- 
smrth Slop, to 16. Htfy. wl D6?SG 

Stpintapp-vtefltootolprpd nq *2442], lOfef in 96 pwl- 
Mil) Ga*hi*r*ch«h or Hafriovflr 

irtc . n, 2Wi CuT«bwt St, KiWMi City. Mo. &4HS 



Vinyl -(ape graphic adds visual impact lo this bed- 
room [above}. Tape comes sandwiched belwoen 
paper. Remove paper from adhesive side, press 
tape to wall and peel off the lop paper (Inset). 

cles. Automotive paint stores often stock 
these bright, multicolored stripes 
The graphic in this attic bedroom was 
made with a 50-ft. roll of a 10-in. wide, 
tricolor stripe called ProStripe Maxiroll, it 
cost $3B Installation took an hour 
The tape is double-backed. Peel away 
ihe paper protecting ihe adhesive side, 
lay the stripe in place, and rub ihe ouier 
protective paper with a supplied nylon 
squeegee The tape successfully covers 
textured walls. Angled bends other than 
90 r present a problem. However, it they're 
only slightly more or less, you can lap 
pieces of (ape. 

For information on ProStripe, write; 
Sparlan Plastics Inc., Sox 67-PM, Holt, 
Mich. 48342 . — Michael Lamm 



3 Tape wall graphic 



An easy. Inexpensive way to perk up a 
room is wilh tape stripes— the same type 
used on vans and four-wheel-drive vehi- 



2 Pot-and-pan rack 

This pot-and-pan rack is made of fir. 
Round the top comers Of the 2* 4 with a 
block plane and sandpaper. Locate Ihe 
wait studs (probably 16 in on center) and 
secure the 5-fi spacer (2*2) to three 
studs, countersinking the screws. Space 
the screws, attaching the 2*4 to ihe 
spacer evenly. Countersink ihe screws 
and plug the holes wilh dowels. Stain Hie 
rack: finish with semigloss polyure- 
thane. 

You can make ihe rail hooks of %-in.- 
die. Reynolds do- ii- yourself aluminum 
rod. Cut a 12-in length and mark bends 
(see drawing). Make a rod holder of two 
pieces Of V* * V* x 3-in. hardwood, 
damped into a V* x 1ft x 3 ir, block, 
Bore a ^-in.-dia. hole centered on mating 
surfaces of blocks through shortest 
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My name is Archibald Mason, r am a woof 
merchant Irom New Zealand 

Now Zealand has more sheep than people. 
Ou r lambswooF ruga are 1 he f i nest i n Ihe world . 
Every year thousands Of Americans travel lo 
New Zealand and buy our lambs wool mgs and 
car seal covers. 

I began gelling lambswool rugs by mart m 
the UmEed States in 1978 Srnce then I have 
supplied many rugs lo American homes and 
offices, and every week we receive turlfter 
requests lor rugs from people who cannot vi &i1 
New Zealand just yet I have often been asked 
by Americans it we can supply car seal cov- 
ers, New Zealand was me Sirs! country lo use 
fambswool car seal covers and we have been 
making and using them tor over £0 years. 
About three out of live new cars m New Zea- 
land have lambswool seat covers fined when 
new. end this figure is even higher lor luxury 
cars. I am the largest single supplier of custom 
made car seal covers to New Zealanders. \ 
am now ready to offer my seal covers by mail 

10 Americans, 

STRONG FIBERS 

If the wool in the photo seems loo plush for 
your car seat, donl worry. We turn the wool 10 
an oven for car seat covers, so There is 
enough length for those springy resident fi- 
bers to horn you off the seat and allow air 
to circulate behind and beneath you: and the 
^i u wool is shod enough for easy care and 
laundering. Yes. laundering* New Zealand 
tanners have perfected ‘chrome fanning, 
which means your car seat cover can be 
thrown m Ihe washing machine and washed 

11 ke a woole n sweater. It goes back on your car 
seal as soft and resiHent as new 

When you buy your car seat covers, you 
need lo know they will last for years. New 
Zealand wool is the world's strongest — and 
ihe seorel is in Ihe nourishment of me sheep. 
We have en equable climate with adequate 
rain tailing evenly through me year, so those 
lush, green pastures you have seen in our 



tourist publicity supply 
plenty of food for the 
shsep all year No summer 
droughts, no harsh winters. 
The wool grows into even, 
strong libers When jfour friends run their fin- 
gers through the wool in your seal covers, 
they may find it incredible that iha world’s 
longaal-lasting wool can be so soft Bui you 
will know, as your seal covers give you com- 
fort for year after year, that you have boughi 
from (he people who know how lo make Ihe 
besi seal covers. 

the best method 
Bui thmk about the fixing method Some erf 
the seat cover advertisements i have seen in 
the United States worry me — the lining sys- 
tems they are offering are cteady inadequate 
As you slide m and out of your car seal, there 
is a tendency lor the seat cover lo move side- 
ways on the seal, and it may move OOl of 
position. If look us many years of experience 
in Maw Zealand io develop the best fixing 
method, which holds ihe seal covers (irmly in 
place without moving. We use expanding 
cords positioned in exactly the nghl places, 
and wo even have Fight friction strips on Ihe 
back of each cover to hold them in place 
Wool is a great msufaior When you enter 
your car on a hoi day. the wool seat covers 
never feel hot, unlike the synthetic materials 
often used in car seals. 

On a cold day vinyl or synthetic matenals 
drag Ihe heat rapidly out of your body. Wool 
doesn't do inis — wool adjusts slowly to your 
temperature, at the same time cradlmg you in 
thousands of soft, springy libers. Agneal way 
to stert any drive. 

LUXURIOUS 

Bui the greatest benefit ts the air circulation 
No matter how heavify you sit on a sheepskin 
seal cover, mere is always air between ihe 
wool fibers, sepaiatirg you from the car soar 
As Ihe air moves beffmd- you. carries away 
the mwsiure given of by your body No more 
slicking to the seats, or damp clothing an a hot 
day. You may even find you use your 
air-conditioning less, and thus conserve 
fuel New Zeatand cars seldom use air con- 
ditioning 



My seat covers cover ihe back rest and sear 
cushion, and they are strikingly beautiful - 
They will enhance the intenor of yqur auto- 
mobiles. end they wrii protect your car seats 
from scuffing and damage 
We nave custom-made seal covers in stock 
for all makes of American and imported cars. 
They are in matched pairs, to suit ihe two from 
seats ol your car We hDid our stock in Hon- 
olulu, so United States customs charges have 
been paid UPS can deliver lo your address 
within a few days of dispatch. 

MONEY BACK GUARANTEE 
Follow the easy instructions to fit the seat 
covers in your car Then drive wrfh them and 
admire Ibeir smart appearance. T^en decide 
If you don't feel you are driving in greater 
comfort, send them pack lo us within 30 days. 
We will refund your money in lull, and thank 
you for the opportunity lo bring a Little of New 
Zealand into your life 

CsM Toll Free 600-36T 6002 Exi. RkHW 
(24 hour service). 

Tell US the make, model, and year Of your car, 
and tell us if your seals are nigh back or low 
back. Choose your color from white, honey, 
fawn or charcoal 
The cost to you is: 

Pai r s 165 .00 ptus 55 .50 deli very 

Single S BZ. 50 plus S3. 50 delivery 
We will charge lo your credit card. Or, it you 
prater io pay by check, please include your 
driver's license number for prompt processing 
of your order 

MONARCH 
7l»AWNe CO. 

OF 1MEW ZEALAND 

Pier 39, Dept. PM-04 
Honokilu, Hawaii 9S8i 7 

“The rug Ln ihe photo is our white 
queen-sije rug of never- shorn lambswool. 
It measures over S ft w Z ft and our price is 
only SOS .50 plus S5.50 delivery. Try our rug— 
it will be the nicest thing you ever did for 
your feel. " 



in Heuvatf, calf S23-5 4WB Or wsf! our shop. The Prides of Mew Zeeland. Al* Moans Center 



The world's finest 
sheepskin brings new 
comfort to driving and 
it is washable. 



New 

Comfort 
for 

Drivers 






What's more, we tell you the 
year the projects were pub- 
lished, It may be as early as a 
1902 glider to a most recent 
IS®! solar garden shed. You'll 
have fun just browsing through 
the approximately 900 different 
plans and projects. You 11 find 
our GREAT WORKSHOP series 
listed. Also our SHOP MINI- 
COURSES. Timely energy-saving 
Ideas! You 11 see it all in our new 
POPULAR MECHANICS PLANS 
IDEAS CATALOG, 

nee $1.00 



If you Ye looking for ideas to 
save time and money — while 
enjoying what you're doing — 
send away for PM’s catalog 
immediately. 

We have plans for shop tools, 
boats, storage houses, campers. 
Scuba tow, ACV, log splitter, air 
compressor. Smart ideas in 
furniture! Also dollhouses! 
Projects the whole family 
can enjoy. 

And best of all — we offer a 
special and unique service — 
photocopies of past PM articles. 



SEND FOR YOUR CATALOG TODAY! 

Send Your Name and Address with Check or Money Order to 
Popular Mechanics, Box 1014, Radio City Station, New York, N.Y. 10101 



Popular Mcdaitrts ts ■ pufobMflwi of Hears! Magazines, i Dhriiftm of THE HEAR £7 CORPORATION 



LOOKING FOR IDEAS ON HOME IMPROVEMENT. REMODELING, LAWN CARE. 
TOOLS, ETC ? CHECK THESE LISTINGS THEN USE THE COUPON 8EL0W 



WORTH WRITING FOR 



517 MAKING A REAL ENTRANCE 

A Thermi-Tru rcplotarnml dr>or system tan ^ivcyiiiii house a whole nnw 
look- In addition to acquiring an eye-catching "entrance ' ynn on achieve 
energy savings ajjtl more ^rturilv -i-wlur, tlluilritltd linrhurt 1 Free 

SW JACK OF ALL JOBS 

Shopj'smitli , I m offers a cola r loldiT on their Mark V — W™-SwiffiN 1 K . 5 
power [(jots in L. Also available, a guide to buying power fools describing 
tliipir handsaw. joinlei\ belt sontlpr and jigsaw. All designed hr accurate, 
irwihie-tree performance Free 

519 THE GRASS IS ALWAYS GREENER . , . 

I^awu Care, edited by Scnit, the Ijuti and garden people. oonuun* sea- 
Mmiil checklist v Vurw-ltj artii-li^ and the lalesl information on lawn and 
garden car?. Now in iIk 53rd year, a 2-year ‘mbKcriplh'M tn this colorful 
[nddic:ii km \i Available . . . Free 

520 PUT A CHAMP ON YOUR SIDE 

Cnrlia Homes would like wyu w Nrtmv alumi their nine new oJTuftUbk- 
homr* and the “LHAMP^ 1 — Curtin Homes Assistance Mmicv Plan 
CnlnrfLil brochure illustrates- ihe homos that von complete and (lie. firMn- 

cbl pU 5£.00 

521 LONG-LASTING WOOD DECKS 

Design idea* And complete construction details fur jieople wilh ham 
carpentry skill Decks enude with pressu re- treated Wokaniitd Wood 
reikt decay and insert attack indefinitely This 24-page l*o«klet titers 
everything from c*UmaMtig to SULiiing. From KflpjXri CtunpOJiv 
SI. 00 

522 KEY TO HOME SAFETY 

The Supra IC-rySat'c uiturc* laiuily members are ntvrr leaked util nf the 
house agsi]] Sturdy *afu momits on l he unhide ltF yum hiuno prov iiSung .■ 
convenient. s^ifr place in hide art ettra key Open* with resell able 3-letEcr 
combination loek. Free brochure. 

523 CAREFREE LAWN CARE 

New, fully -ifEust ruled bcndiuif iuErorlti^ the Cadet Tractors from Inler- 
uitkmal Harvester. Designed to (urn dredge wmk ioty fun wnrk all 
fuur Melons of the roar Fret- 

524 CATALOG FOR HOME. WORK A PLAY 

50- page catalog is chock-full uf hydraulic pumps. Inals and ctjiiipjnenb 
mnlors. valve* L hardware. iys cart* and in ini- bikes. From Northern 
H s rh hUlIh-t. $1,1X1 

525 IDEAS SET IN CONCRETE 

Tranvlunii Yiuir yard Lulu jij imiUEihjt enleJldhluieiil area in just A few 
summer weekend*. Sakneie Cement give* ton step-by-step in*C ruction 
for IS different phjjed^ in this 1 6- page Ixxiklel 75tf 

526 WORKING WITH WOOD 

New fonr-rakr. 1 12-page catalog of over 3.WJH product* for Vr**x\~ 
worker* lndudn veneers and inlays, fine httnJwwjda, tools and hard- 
ware From The WrHxiw inker s' Store S1.00 

527 THE MODERN WOODSMAN 

The Wood M.lsElt 3-in-l ^qmliinn the live most needed puwer I«hiIs in 
nne machine. \ complete iLonie wnrkihnp {hr wondwm ke i“s , dn-il-ynnr- 
n^lfer^ ?md rraJftsmen. Bmchnre fenm Master Wnodrnifl &l Kohlvy 
Machine. Free 

526 A RARE OPPORTUNITY 

Vinyl InthisrirSn] Prntlurti would like yuu to have ctnnpk'Te in^jrmjtmn cm 
haw you can start ymir nwn business in vinyl repair restor^lkm and 
remlnririK t^ipfirtnniries unlimited, full and part lime— into lops and 
Interiors, horned restaurants— and more. Justice 

529 DESIGN WITH CERAMIC TILE 

lft'ptijje color brochure show* uni mini applications nf ce/amif tile Im 
wmdsts)^ unci firepUn-e healthy |c H« 1st - 1 1 and i>*th nlthev i rp^, ^re H i^ 
and planter lwi\ei- Heiail drawing instalLitieri Hulddiries From 

American f)lean Tile 54>c 



530 MAKING LAWN HISTORY 

24-page allot 1 lawn hiKiklet WHEELHORSE "Famum (..nirts, of 
Ameri^ 1 ' euntains inform jHoji on seven hislorif locntiuna. Plus, impor- 
tant lawn earc tips for hurnctrWneTS.. Fret 1 

531 WIDE, WIDE WO«LO OF WINDOWS 

Artdrrcien Curp answenf the must-anked queJNcini uhout windows and 
■gliding dfflurs in a 24-pjgc, fu 11-eoJor booklet Contains ^ptm-rat sections on 
window- planning, energy. rettiodt'Eing and replacement Both wood and 
vlnvhshentlwd winchiwv are de^erllKMl «uid ilhislraled Free 

532 MAKE JOBS A SNAP 

Fi^r heginne-r nr m^ter tPibni^ifl-rv. ynull find just about every h-aid tool 
in this cdlalug from Snap-On "Tools. Tixi numv to list: 3A0 puges long Onlr 

533 RAIN, RAIN GO AWAY 

Ceiia ^ a u^¥ers a colorful guide ta installing Raj n go *ohd vinyl gutter sys- 
tems. This new 24-pa$celKmklet contains Inis nfhow-lo phuto-i. wilh &a.i\ to 
follow inmijction.v y?c 

534 CHIMNEY ALERT 

Vmnotit Technology nfferi a bronhure about its Chimney Fire Alert. An 
eleclronif syv^ejri thal provides Luntinuans stack tempcmturi* readout of 
any wiKVil nr c^al stnve, furnace, or fif^pSaw rnwrt. Built-in alarm atem 
nwr if appliance u^et heats. Free 

535 LIGHT UP YOUR LIFE 

Decorative and fn ml buna I HUnte* f^r ille Home are illustrtted in ihiiv 
IS^page eolorvatiJog from Thomas Industries. Chandeliers, wulLeeiling 
fiatun-s, lhalb laliitiets/niirmn, [mltlnor Samps/pfiLSl lantrnis. and 
i™»ssed lighting are included 52. [Hi 

536 TOOLS, TOOLS AND MOHE TOOLS 

All l^ftpages^ifthe U S. General Supply Coil), dialog are filled with over 
■G, C.100 ii June brand tools- and! haudyman supptsvv DiwmicLted prices, tool 
Sl.iX> iHofu ndabfc on first orders 

537 WALLFLOWER HANG-UPS 

Handy brochure givt>s sEep-by-s-tep walksjvering instrLtclsrhn.fi Toclitde.fi 
rips on th^ ppjppr look la um 1 and liou. to hiimlh- difficult areas. From 
Warner M.uiU'hci»r[iig 25c 

538 POWER TOOLS FOR ALL SKILLS 

rttffiilog fnjm Ski] C’nrp offers piwtr iaoh rak'd lor dn-it-your- 
'idfen, tradesmen and profes-siDnab Suwv, drillb, win Jen. gjinderv and 
more Free 

539 WOOD THAT YOU WOULD 

12-page, fonr-cotar EnwiltlttE fmm Mjk^l^tinifiitwws ho^'ln create pro- 
fes&kmal fimUles tin- first lime willi nil types ufwuod. Wutco Danish Oil 
seals, primes, finishes, hardens, pmftTti, beautifies and pend rates . . in 

nne appliL-otiop- Fjee 

540 MADE-FOR-YOU WINDOWS 

New fmi r- color brocliurc is p-iL-kcd wilh inFormatinn jmi made-hs-ordcr 
replatemcjil windows. Includes infarmalton nn anisIrMdion, energy ' 
Hying fealnire? 8 . and 12 easy MislitllHlhin steps. FriMii Marvin Windows. 
Free 

541 THINKING CAR FOR YOUR FLUE 

Brochure eRjilains Slow the Tf linking FJoe llegn I ut<n - automat icallv opens 
to allow smoke out and regulates the luliimc of h-t:at ing the chimney. 
Cap stops animals, rain and suw from entering thie- From Ameciuin 
Energy Froduet* Free- 

542 FULFILLED CATALOG 

Things you never knew edited. New, ws>rld fiimouv 19S2 catalog of 1 . G0S1 
hard ta geT novelties, hobbies-, spjjrls, science, electronics, models ^rid 
gadgets. Frotn Jahnsori Smith. I Hr 
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NEW PRODUCTS FOR YOUR HOME ^ tvj 



The R-10 Water Hester Insulation 
Blanket (left) im a hot-waler-iank 
cover made of 3-in,-thtck fiberglass 
Insulation encased w1:h he avy-outy 
vinyl. According to th§ maker, by 
adding a blanket to ■ convent Iona E 
water heater, you can reduce water 
heating coats by €7 percent. Cover 
Installs wHh boat -res Islam tape 
and sal Ei for $22 at heme centers. 
It 1 * from Bede Industries tnc., B327 
Clinton Rd„ Ctevefanc, Ohio 44144. 





The near Harmony musical door chime 
{right) plays any one of 24 different 
melodies whenever your doorbell la 
pushed. The unit measti ras 4x7x11 
In- and Its tone, tempo, volume and 
aong-aekrction controls an hidden 
neatly behind a Small, Surfapa- 
mounted door. Available In your 
choice of either teak or bleached 
finishes, the door chime sells for 
$79.95 at hardware stores and home 
centers. N triune Dlv. of ScovLII, 
Cincinnati, Ohio 45227 mokes It. 




Whirlpool's new electric cooktop, model 
No, RCB6Q0XLH, comes with three Inter 
changeable heating module* that can be 
arranged any way you choose. The stan- 
dard unit, which la shown above, costs 
approximately 5455 and Includes a grill and 
two surface burner units (the one on the left 
has two 6-tit. burner*; the one on the right 
has one 6-In. and one 44n. burner). The 
rotiesarfle, the covered g riddle and the cut- 
ting-board modules are also available for 
an additional coat. The unit is sold at appli- 
ance stores and Is manufactured by Whirl- 
pool uorp., 2UQCMJ 5. 03 w* t Benton Harbor, 
Mich. 49022, iPtease km So jmoa 1 73} 




SAKRETE does it right SAKRETE was the world's first ce- 
ment mix in a bag. And today, 45 years later, it’s still the in- 
dustry standard for excellence — because the consistent quality 
of SAKRETE is seldom equaled. 

SAKRETE U Economical, SAKRETE is the best buy on the 
market because it’s strong — long lasting — use it when you 
want to — buy only what you need. And you increase the value 
of your property. 



SAKRETE Is 

are designed, bate 



SAKRETE concrete and mortar mixes 
L and mixed to be strong and workable. 

step 



SAKRETE Is Easy, No guesswork. Complete step-by-step 
directions are right on the bag. And the SAKRETE Proj- 

ect Booklet gives you illustrated pages of ideas and easv-to- 
fallow instructions. 

When you do it yourself — do it right with SAKRETE 
Cement Mixes. 

.SAKRFTfr Cement mixes 

V/A lIUlU A 11 There's no substitute for the best. 



Ask tor in? SAKRETE ^a|scC BoaKlel il s 1 ^ ai 
ynur SAKRETE de-alpi Or s*nd ?5E for n^dimg to 
SAXHETE. Dopr BOk EFBB? CiflJl .OK 45217 

SAAflFTI Ij. i ■nijir.lm ri Erjannarh d SAkRSlF INC lfflW 
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FROM RAW WOOD 





Bare wood. Just -stripped or unfinished wood. Even previously finished 
wood There's no easier way to give them rare new beauty than wit h 
Carver Tripp stains and clear finishes. 

The Rich Color You Want. Carver Tripp offers a wide selection of 
colors. Choose the color you're looking for from our color chips. 
Smooth Uniform Coverage. Lap marks? Raising of the grain? Tripp 
helps guard against them with deep, even coverage in just one coat. 
Fewer Brush Marks, and Buldiles. For beautiful clarity and long- 
lasting protection, use Carver Tripp r4 _ vp _ 

Liquid Plastic, or one of our 

other clear finishes. H 

r k Even a raw beginner ML 

1 can achieve real beauty ^ 

j j with Carver Tripp. 



Harry Morgan, 
television star and 
proud do-it-puuisvlfuT. 



Free "Complete Guide to Staining and 
Finishing.” Take advantage of our 
know-how. Write for our free lh page 
booklet: Carver Tripp. Dept. PM. 

, P.O. Box 85063, San Diego, CA 92138. 











82 HOME IDEAS GUIDE 



NEW PRODUCTS FOR YOUR HOME tCatnnnairm&mWt 




Mldcor laucvtp Model 052£^CH 2A 
(left) Includes i 4-In. waatwrlHS 
faucet, i pop-up drain auemhly end 
two decorator hand* — all In op>« 
package. All parts and Instruction* 
that are ntcttury for the complete 
installation ere provided with the 
unit, along with your choice of 
either chrcme or brass ftnlahei 
and clear, smoke or amber handles. 
MlddletieLd Corp .. 15450 Madison 
Ref., Mlddleffald, Ohio 44062, makes 
the unit; It's $25 at home centers. 



Pro Duty spray-gun package (right) 
from Wegner Spray Tech Corp., Box 
9362. Minneapolis, Minn, 55440. 
has a brand-new accessory, called 
the Power Roller. It attaches to 
the ipray-gun noule and paint la 
forced through the hollow extension 
handle and Into the roller, thus 
eliminating messy paint trays. The 
roller coats $60 and the spray-gun 
package [with an airless diaphragm 
pump, 25 it. of hose and spray gun) 
costs about $400 at heme centers. 





The Stovetemp fa ■ 6-In. -diameter thermo- 
stat designed to mount In place of the sp In 
draft on moot wood — and some coal— 
stoves. A heavy-duty b I metallic cell acti- 
vates a pendulum-type draft plate, which le 
positioned parallel to the front surface of 
the slave. As the f ro gets warmer, the plate 
moves to the side and reduces the draft 
opening. As the fire cools, the opening 
Increases. According to the manufacturer, 
by controlling the draft opening precisely In 
this fashion, the stove's burning efficiency 
will Increase by os much as 6 percent For 
added comfort, a housing-mounted dial 
allows you to approximate room tempers 
lure. Made by Conder Go., Box 6, Hiram, 
Ohio 44234, It's 639.95 at stove deal#™. 

{Pte 35 £ tun I IQ 1 




COULD TtttS 
M rOW 
Ttt LEFW 



Tfy rut 

*MiPd*T 

HQMr 

G'A t'H '! Nt:H 



rr .-I : { M.' I *■ 

rMS.ii;: i ji A r M sr-.ires 

■ Light weigh!. Onor^rdtho 

weighs ot big rear- line fillers— 

IUSI76 pounds So you can han- 
dle it easily without any extra muscle 

■Tills. Cultivates, Weads. Just ndiugl 
the working head io Sit the job Use h all 
se b so n long not pust Sp r i ng a nd Fail 

■ Easy to Handle. Anyone can use it 
tro rn olcSer Sol ks to youngster s If s sma 1 1 
and lighi so it woni bounce nnd snake 
you to death p Enjoy easy control 

m Attordatote.Hatf to one^iht/d thecdsi oi 
mg rear-lme iillers- w*ih4 limes the uses 1 



How - do you fhirw you'd use a big. 
heavy filter? Piobably iusi a few limes a 
year right? Thai s because they re really 
made to do |ust one pb idling The rest ol 
the time l hey just galtier dust while you 
do all [he hack breaking up keep each 
week by hand Pretty ridiculous. rsght? 

THE MASP0RT HOME 
GARDENER IS DIFFERENT. 

Wilh i is light weigh! and several quick- 
change attachments you can use it of- 
ten lor many ol your ga^doning chores 
I n tael q l Horne Ga r o^r i6 r aw ner s 



Fonbrnpfaio information 
return this coupon or call 
lolMree 1-800-227-2864 
m Calrfornra 1*800*7 7 2-35B9 



Sand to 

Waaport Arrt&fpCd ifli 
CkjpE --wm .. , ?EOtial | & 5 R*5 
Say e a li In C A 94^>C 5 



we surveyed report u&ng Their Maspons 
at &vgry 2 weeksf 

If you re looking lor a Siller or a way to 



■ Quality Craftsmanship, Direct gears. 
Austempered lines, solid rugged con- 
struction 



PTipne! 

O Vi.LM"’ An 
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The Auiopulw tO E« nn esey-to-Knatal I auto- 
matic dialer daalgrwd for homo and small- 
office uh. The unit can be programmed 
with 10 telephone numbers up to IS digits 
long, which can. be "dialed' 1 Individually 
with juata touch, if a i r A x * i% In. and 
aella for (69.96 at department stores. Larg- 
er capacity models are also available, fct'a 
made by Trailer Corp. r 4446 North Raven- 
wood Ave., Chicago, III. 60640. 




The Jtircben Planning Guide la a well-lllua- 
Irated, 1&pagv booh 1st written to help non- 
professionals design their own k lichens. 
Standard cabinet alias end terminology ore 
discussed, as well as how to choose the 
beet cabinet arrangement baaed on Individ- 
ual needs. Good, functional design la 
stressed, If a (130 postpaid from Marlllai 
Industries lnc. s 2075 West Beecher Rd., 
Dept. PM 4B2, Adrian, Mich. 49221. 




The Vlsta-PIvot line of ehowerndoor enclo- 
aurea can span stall openings from 24 1o36 
In. wide with just three Adjustable models. 
All have glass doors mounted on anodized 
aluminum tracks with gold, bronze or silver 
finishes. Sold at home centers, these unite 
are available In 66- and 72-ln. height! for 
(1 12 to (214, depending on model. Made by 
Klnkwad Industries Inc., 2801 Finley Rd., 
Downers Grove, III. 60515. Pit 



1 



lYNGHBUBg 



;niEm :t:rl 



El 






42 Main St., Lynchburg, TN 37352 



JACK DANIEL 
GENTLEMAN DISTILLER 
T-SHIRT 




This handsome Wee* T-shirt boasts the 
la mou$ portrait ot Mr. jack Daniel mth his 
wide planter's style hat The legend reads 
Jack Daniel Gentleman Distiller" and 
makes the shirt a distinguished addition to 
any collect™. 50% eotton/50% polyester 
State S, M, L, or XL $10.00 delivered. 



SvridtllrtL. rnaoflyOfilflR of me HmtrkjnfjpFfli, 

Vai or MtirirCird. utcbdirtf ifl nurnben and 
lignjltiri. (Add G^fc !rd:« tai lor TN delivery l Fo * 
a color caCUDi 1 ml o! &W T<nfiGM« iteffli and 
Jicx Pin if r* ffitmorabilii, send 11 00 Ed Erie ifro«* 
aC-drEii in continental U- 5 or A. ca.M 1-B90- 
?5\ ■ $60D Ttimtuec rbidBACs cell & E 5 ■ 759-J 3 8* y 

. A 




THE GREAT 
REFINISHING 
TEAM ^ 



ZIP-STRIP 

Painl, Ornish %nC St 3in Remover will 
riuickly remove S>6 c oa I s of painl, earn 
Ish, shellac. enamel, latex, 

urethane polyurethane, and slain 

ZIP GUARD, a clear urethane wood Fin- 
ish i& available in s a lin or gloss, elimi- 
nates waxing and resist alcohol, water 
grease-, oil end detergent Excellent for 
use on cupboards, paneling, lurniluse 
and wood lloors 



Write: 

FREE-2ip“Relmishing Book 
Star BronzeCo. Dept PM 
Bo* 568, Alliance, Ohio 44601 



HAVE HUHILV FUN AFLOAT 
WITH A PONTOON BOAT 




EASY TO ASSEMBLE KIT® THAT 
SAVE YOU MONET 

* Economical, sale and precttcslly indeg- 
(njcfibie. Ideal lor family panics fishing 
or swimming. 

* 3 moduli to choose From. 1?/ W' and 
2*' lengths 

* Polyethylene pontoon sections are ure- 
thane loem filled Retains bouyancy 
even IF pynclured Highly resistant 10 
abrasion and impact. 

* Pontoons ere maintenance tree, color- 
(flat — rww neods painting. 

* Assembly requires nO S-pKial tools or 
equipment Tahua only 12 to Ifl T&ours lo 
complel® 

■ All k it campcnenls are Ol galvanized or 
marine grade aluminum 

* Kit contain* ponto&ns. frame, moior 

mount, tieim station, &l Bering, railing 
and hardware 

* Semj S£.QQ for complete Inlormatton 

CALL TOLL FREE 
1-800-351-4363 

In tmuoHlI A1&-4&S17 

ROTOCAST FLOTATION PRODUCTS 
P.O- BOX 1059. DEPT. PM 
BROWN WOOD. TEXAS 76*01 
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DOES 60 lbs. OF TOMATOES FROM 
ONE YIELD SOUND INCREDIBLE? 



NOT IF YOU OWN THE 






GROWS INDOORS OR OUTDOORS ... YOU RICH 
BASKEI AFTER BASKET OF AIK, TASTY TOMATOES 
... ONE BUMPER CROP AFTER ANOTHER . . . 
S TO 7 MONTHS A YEAR . . . YEAR AFTER YEAR! 

W* Gft 

ft eaA what &fr r | T1 F. S, of WisCu has if* say: ", . .Just 
fl Hrir fi’> let y&U know the Tree Tvrnuio is domg 
& vat . . ir-burr r ft, fall , . you said leaves grew 
. WpW* cm- fS trnd IPs hut hcautffiuf" 

Niiicd rirHi'iilfurtiil ff! Vf* 

Z * eft find 

"Ripening In iVrn- Zealand from late 
April in tarty November* the free 
tomato fttfj a Wfj long fruiting 

jeos&rh its i\'tdr rcin^e af culinary 

uses make if a valuable winter and 
Spring fruit . . a welcome addition 
to lire menu™ 

"Although introduced tnio Sew 
Zealand many vfjfi ago, it 1 1 only 
in recent years that the tree tomato 
has become better known tor tI 6 
many uses. Ft ij now much sought 
after, and iis popularity h indicated 
by the high price realized far it on 
local ma/Keti Under suitable COn* 
ditfom the plant will produce from 
40 to 60 tbs. of fruit annually' 

From New Zealand 
comes the biggest garden sensation of the 
century . . . THE PERENNIAL TOMATO! 

TBit TREE TOMATO ... a remarliaftte new horticultural concept . . unlike 
tnjftoiag ybu’ve mi icvji before! NOT * vine . . . NOT a regular tomato p?ant 

" — ~5n“” j 



Chat withers and dins aiser one summer . . . lh& THEE TO MU 0 is a iimi> 



Vowing liet HUB BEARS FRUIT SEASON HFTER SEASON 



AFTER TEAl 



IU. 

Ah! 



Why settle rot girtfefi-fresh tomalres ft Tew short weeks of the yt»r7 Why 
put up with hathjujse tomatoes that taste likt taidb&artf ihe rest of the timet 
Not when you can pick crop after crop ol red, plump juicy TREE TOMATOES 
np to 7 ftwlhs a year (all year 'round when grown indoors!] 
WAVE AFTER WAVE OF SUCCULENt TRIE TOMATDEb 
GROW AS QUICK AS YOU CAN PICK 'EH! 
Tour TREE TOMATO mn arrive already leateu-pgL . In full, ireen hardy 
vipifl When feady Id bear. lh£ branches will literally droop- with fiuge clusters 
of deftciftus tree tomatoes , hundreds upon hundreds . . and. a* one crop 
Is harvested, another rushed forth to take its plate, - . so you have a 
virtually constant supply of luscious TREE TOMATOES! 



lATISf ACTION GUARANTEED 1 MAIL CIMJFCh T I) DJi Y 



LAKELAND MURSERIE5 SALES. D*pt. HI -IBM 
- - 3f 



isfrptc*ed tomato goodness — gugn gul &f season! 
MATQE5 (U0117DE1 as indicate# below on money- 



340 Poplar SL, Hanover, Pa. 1733 

Sure, I want to enjoy fresh-picked tomato goodness 

Kindly RUSH TREE Tor" — - “ 

Pack guarantee. 

□ 1 TREE TOMATD @ only *5,99 + m part S hand! 

□ 7 TRFE TOMATOES @ only *9.99 + $ tM post A hand!.. 

□ 4 THf£ TOMATOES @ oflly*t6 93 + *340 post A hlDdL. 

Enclose Is S._ [Pa resident* adcf sales lit.] 



Amazing 



TREE TOMATO 



{Cyphomandia betatea} 



CAN 6 £ TUB-BHDWJN 
IHWClK IQB YU* 
HOUND TOMATO HARVESTS! 



@RQW LT QUID DORS AS A TREE— INETQDRS A! A HOUSEPLANTL 
Tlie WE TOMATO will thrive marvelo-itsIlF— indwr? of out! tf yew live in a 
temperate z&ne, ptani it outdoors ajtd ewy its UDimtifui. cholic oeauly in your 
garden! 0f r tuthpow me TREE TOMATO, bring it endows for winter, and surprise 
yo-ur family aad iiiends with ripe, iusE^pickea LomaBoES even during the cotdesE 

months 0 1 ItiH! year! Dr cultivate thfl TR|£ TOMATO a-s a htm^e-pJant anytime 
anywhere! The THEE TOMATO will Achieve heights uf up to 8 1l esukteors. 
but it cmv be trimmed ajuI Msined to ary si« or shape y&u wish’ 

EKIOY TREE TOMATOES SO MANY DELECTRBLt WATS! 

We Ihink TREE TOMATOES Are much teslitr than bTdinaiy Itmjtoes . . lt L S hard 
Bo find a meatier, firmer, more tKir4lina-with-go«Ktnes5 Taste kcal! Rick in 
Vitamin 0, TREE TOMATOES are fabulous in salads, sandwiches and are absolutely 
Bantastic ju?l sliced up and popped in ycrar mouth I 

Nothing, beats fre^ produce, so why continue to m high ^perinarheE prices for 
Interl&r tomaloes, when yw can grow your own TREE TOMATOES! REMEMBER, 
WE SHIP MATURE Pi AKTS NSJT SEEDS OROEfi YODR THEE TOMATOES 

TODfiY! Full growing instfiicBicins mtSuded. 



LAKELAND'S DOUBLE SUASAHTtE 

All pSenrs must arrive m perfect condition. If you an not totally unshed with any 
order, return within 10 days fof a prompt replacement or refund ol fMircAm ^rlct 
(wept post. A fitiig.f. And ill plenu itiuit thrive aBter QlinLln^ tit return anytime 
within 3 monlhs for prompt rwic*mMt-no rtuestroras asked' 

LAKELAND NURSERIES SALES, HafldWf, Pa. 1733! 



PH ENT NAME 
ADDRESS __ 

CfTY 

STATE _ _ 



7IP 



e H.M.I. Jnc. r 1982 
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PM LOOKS AT AN EASY-TO-USE WALL fATCH 



H oles in dry wall canno! be patched by 
simply Iroweiing rn some piaster or 
joint compound because Ihere is no solid 
surface directly behind the dry wall. 
Patching material would simply fall 
through and down inside the wall. 

Construction workers and homeowrv 
era have come up with lots of ways to plug 



such holes so a foundation can be made 
lor patching material. 

However, the usual procedure is to 
Insert a backup plate of some kind behind 
Hie hole to serve as a support tor the 
patch and compound. There are several 
ways lo do this, Cut it is generally a nui- 
sance-type job. 



The ktt shown here is one way to get the 
job done quickly and easily. 

You use wood -strip patch supports and 
double-faced, self -stick adhesive labs to 
form the foundation for the patching mate- 
rial. 

Once the support has been set in 
place and the square has been attached. 



Enjoy a roaring 
firo m • * 

the easy way, with 
PM’s Log Splitter! 



What could be more 
pleasant on a cold, cold 
day than the warmth of a 
roaring fire. And, you 
can have all the firewood 
you need and save time 
and money by splitting 
that firewood yourself. 
POPULAR MECHAN- 
ICS LOG SPLITTER ex- 
erts some 10,000 lbs. of 
pressure and will easily 
split 2 ft. lengths of ma- 
ple and ash logs 12 to 14 
inches in diameter. With 
an I-beam backbone, 
double-acting hydraulic 
cylinder, control valve oil 
filter, 3-hp. gasoline en- 
gine and other features. 



you’ll find this log splitter 
easy to build and a fun 
thing to use. And, you'll 
save your back from 
aching as you split logs 
the easy way. 

Have more time to enjoy 
the crackling fire in your 
fireplace. Use it through 
this year, or start getting 
ready for next winter. 
Either way, it’s a very 
sound investment. Send 
for complete plans and 
step by step instructions 
for just $8.95. Send a 
check or money order to 
PM Plans Library-Log 
Splitter, Box 1014 Radio 
City Station, N.Y. N.Y. 
10101 




Kit Include? wood strips, a 5* 5-in. plaster- 
board patch you cut to size, ad hesive tahEr 
patchlng plaster and sandpaper. 




Place patch ova r damaged spot and draw 
an outline of the square with a pencil. 




Probe through the hole to check for aiectrlc 
wires or plumbing, then bore four holes at 
the corners. Finally, carefully cut out a 
square opening with a keyhole saw, 



PM LOG SPLITTER 

Popular Mflc:har.ita rt * puhht-H I itin of HtniiC MagiZ-he* a Dunoon -3 1 THt HEARS t CORPORATION 
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you patch the hole in itie conversions! 
way. Take fhe lime to study the photos to 
understand the bask: steps. 

The Easy Wall Patch ki[ is available 
from Crete Wood Manufacturing Co. h 
2321 Greenwood A ve,, Crete, IN. 60417, 
The price is S3.9B. plus $1 .75 for shipping 
and handling . — Rosario Capoiosio 




Peel the adhesive tabs from ihe baching 
paper end apply firmly To the wood strips, 
posliloned ■* shown. Then peel oft protec- 
tive paper from the face of The taha. 




Clean all dust end debris From tha back ot 
the wall Newt. Insert the wood strips In the 
opening and pull firmly toward the hack 
side of the well 10 secure In place. 




Oust off the patch and place In opening 
■gainst adhesive tab#; press Into place. 




Using water, ml* had the bag of plaster to 
The conalstency of heavy paste. Fill The 
cracks around the patch- After the patch 
driest sand it smooth. Then, mix the remain- 
ing plaster and apply the finish coat, taking 
care to feather the edges. Allow the entire 
patch to dry completely, men send, prime 
and palm It. 



"They’re easy to use 
and last for years.” 



" Vou can court on DAP performance and quality just like professionals 
do. That's why DAP is the only brand I recommend ' 




Caulks. DAP gives you the widest 
selection and DAP caulks last tar 
years. For everything from weather- 
proofing around windows and doors 
to seal«ng around tubs and tile. 

Fillets. Easy-io-use DAP spack ling 
glazing, putty and wood filler products 
or© ideal for all your patch-up, 
seal -up, fix- up projects 
Adhesives. DAP gives 
you more. Top quality, 
easy to-use adhesives 
thoi assure stronger 
ihan noil-tight bonds 
when installing panel- 
ing. furring, molding, 
flooring and more 



"No wonder DAP is the most 
trusted name in caulks, fitters 
and adhesives.” 



1 56? [ W Inn IW n a Iradera^ of inc 

1+jTPnEr teodljcfs i&HfliOri llV SChff intf-teoagh jrJytCP-1. Oh'iCP A-MO 1 
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How's A great time to replace your 
old entry door with a beautiful, secure, 
energy -ef f idenl Therma-Tm door, It's 
pTt-huH|; H so you can install it yourself 
with ordinary tools. Complete step-by- 
step directions are included. 

Or, if you prefer, yourTfierma-Tm 
Dealer can recommend someone to help 
with installation. 

Therma-Tfu doors feature self-seating 
silk and door bottoms that virtually 
eliminate air and moisture infiltration, 
arctic magnetic weather stripping that 
seals like a refrigerator door and our 
patented adjustable security strike plate 
that wraps around the jamb to provide 
greater resistance to forced entry. 

Choose from more than 100 beautiful 
raised panel or deeply embossed doors, 
and many leaded, beveled glass designs. 

THERMAITRU 

The More Door 

DivWun of LST Corporation 

I 

| Free Brochure 

I To pk«ivt 4 fret copy d 
. our new rf-pbcemtnl 
I door brochure. fUl out 
| Ihia coupon And nuj] 
j ii iqc Th*rma-Tru. 

Dirittaft df 1ST Cctfp, . 

I 474? HpJlind 

| Road, ^ylvanlfi, Ohio 4S 

Nut* 

| Ad4nm 

I 0*- _ 

■ Stah Zip _ 
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Check 1st lor 

planning a successful 
ban nunadenig 




Estimating the lime /on pfan to put Into your both romodnllng, and projecting a completion 
dele, let you schedule Jobs so ae to cause minimum Inconvenience to your family. 



A lthough thoughts of a newly redeco- 
rated bathroom may lull you tor a 
shod time, the inevitable bills that follow 
will bring you a rude awakening. Howev- 
er, with proper planning and budgeting, 
you can remodel your bathroom so it’s 
attractive and functional, and Ills within a 
pre-established budget. 

Prepare your own plan and spending 
guidelines by following the handy check 



fist below. The list, courtesy of the Bradley 
Corp. , divides the remodeling into a ih roe- 
step procedure Each step Is further bro- 
ken down into its basic elements. This 
allows you to plan funds for each, wtthout 
overlooking a major expense. If you lake 
Ume to plan your project completely, 
down to the smallest detail, you'll elimi- 
nate any unpleasant surprises along the 
way. m 
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MAKE A 'CARVED' DINING SET from eaue rtflj 



di Blusters. Use a circle-guide tem- 
plate as shown in photo No, 2 for 
accuracy in locating drill center- 
marks. Drill a lithe holes before saw- 
ing the outlines. 

Use a hand saw with a Vis-in.- wide 
blade to make contoured cuts, A jig 
or sabre saw can also be used, but 





1 0 Glue In hardwood dowels to reinforce 
gele-lag pivot hole init. Sand thorn flush 
with edge* before drilling hates 



11 Drill ihe halos for the 
produce hardwood dowel 
prevent splitting end wear well, else. 




12 Secure the top members with band 
*cr*wa for drilling. Um scrap block be- 
tween cross member* for proper spacing. 



V 




13 Sore holt* in outer piece* on drill 
press. Holes guide portrtile drill 1o contin- 
ue screw pilot holes into meting pieces. 




1 4 This close-up shot show* the superi- 
or. splinter-free finished edge you can get 
with MOO plywood- W» used Champion 
Intsmstiongl's MOO. celled Qurs-ply. 




IS Follow the slept outlined In text to 
avoid hang-upt hi the aieembfy process, 
hole handy use of props aa itrotchen art 
placed Into petition for final assembly. 



the band saw ia most preferred, 
Cut the 364n r -diameter disc accu- 
rately on the band saw by using a 
circle-cutting jig like the one shown 
in 9 Woodworkhig SecrHs (page 118, 
Nov, '80). If you don't have that 
issue handy, drill a pilot hde p Win. 
dia. p in the compass center that was 
originally used to draw the circle, 



Place the hole on a pivot point such 
aa a nail point projecting from s suit- 
able support. This support must be 
provided outboard to keep the work 
on a level plane with the saw*s 
table. 

Sand the edge of the large disc 
freehand or with a finishing sander. 
If you want to do a real nifty job, try 



the simple arrangement shown in 
photos No. 6 and 7, Rig and damp 
your sander to the table so that the 
sanding pad is perpendicular to th# 
table and the bottom edge is about 
in. above the table. Lay two pieces of 
1x2 stock under the outer edges of 
the disc to support it. Take a third 
strip of 1x2* about 8 ft. long, and 
drive a nail through the center hole 
in the disc and partly into the strip. 




J L 



16 Saw these leg components to shape, 
sand Individually, then glut. Hound cor- 
ners wfth a router After they're assembled. 




1 7 Insert me pivot teg as you would insert 
a sliding track door: The longer, top dowel 
goes in first, then the bottom dowel. 




1 6 Use a self-centering center punch for 
the hinge holes. Use spacer ah I me between 
the lop parts (arrow) for clearance. 



Use a nail that will allow the disc to 
rotate freely. The disc should be cen- 
tered roughly on the strip. Position 
the assembly so the plywood edge is 
near the sanding pad. Drive a nail 

(Pie a lum ro p&ge 130} 
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We’re Guilty. We broke Murphy's 
Law. * There just isn’t much that 
can go wrong when you use 
ZAR H interior stains. 
Because unlike 
most other stains, ZAR 
penetrates slowly allowing 
time to wipe out streaks and 
overlaps. With ZAR wood 
stains you can finish the 
job beautifully 



ke 

if. 

iR 

wooa Tmlshes. 

■ wun most other stems. U 
something can go wrong, it will 



Fof tree wood finishing tips Booklet write 1o Dept. A 
United GUsonlt© Latoratohes * Scranton, PA 1650) 
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fENTAR AM A the 

plastic-domed ventilating skylight 



L ET T H E S UW SHINE I N Skyipghts olle* a strrk mg and meupe nsi vs way to i mprove yOvr 
day ume living , Pleasant efficient overhead Uay-lighUng Will Transform dull rooms into 
fright, cheefftji. much more livable space Each Ventarama brings defimte solar winter 
heal ■9am wiih natural air-conditioning. Complete double domed units Nr any 

rool. any roofing, and any climate. Pf&a&e wrtte for free literature 



■ HVLIUXT COHRORDTlON 



75 Channel Driue, Port Washington, N Y 11050 (516) 883 5000 

Copyright 1978. V*ntr^ms SkyliShi CO'CiO'A'ion 



MAKE A -CARVED’ DINING SET 

f' Oonftm ieg fram na p e > 79; 
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1 9 TM center thickness of the gate-leg 
slay la critical. defora you attach It. make 
sure space A equate thlcknau B. 




20 Here's how the stay secures the teg. 
Cliarinq# at hinge allows teal la be ratted 
slightly, so the teg top clears the hump. 




21 The chair I* dry-assembled with 
clomps to bora the pilot holes for the 
screws In same way table was preatsenv 
bled. Use drill press, then portable drill. 

through the far end of the atrip part- 
ly into the table. 

To begin sanding, grasp the for- 
ward end of the stick and move it so 
the edge of the work is in contact 
with the sander. With the other 
hand, rotate the disc continually on 
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its pivot. Sand the edges of the other 
parts with a drum sender in your 
drill press r Sand the remaining 
small areas by hand. Use a corner- 
rounding bit in your router to slight- 
ly round over alt edges. 

Bore the holes for the gate-leg piv- 
ots in the upper and lower cross 
members. Bore %dn.-dia. holes 1 in. 
deep and glue in dowels. Sand ends 
flush, then bore %-im-dia. holes. 

Next, bore the screw holes, Mark 
the work for the screw Locations, 
then bore VMn* -diameter holes m all 
the outside pieces, using the drill 
press for accuracy. When all the pilot 
holes have been drilled, dry-assem 
blethe parts with damps. Use a port- 
able drill with the same-size bit and 
continue the holes into the mating 
pieces. Identify each piece for later 
match -up N then disassemble and re- 
bore the holes in the outer pieces to 
receive the screw shanks ( | V5u dia.). 
Also, countersink the holes deep 
enough to recess the serewheads- 

Assembly stops 

Assemble the table with glue and 
1%-in. No. 8 flathead screws in this 
order: 

1. Attach upper cross members to 
top, 

2. Add one leg. 

3. Attach lower cross members to 
that leg. 

4 + Add the second leg. 

Cut the strips for the gate legs, 
saw the contours, then sand the 
edges before assembly. Round the 
edges with the router after the legs 
have been glued. 

Now set the continuous hinges. 
Place the table upside down on a flat 
work surface. Insert Vii-in. Card- 
board spacers between the hinging 
edges. Tape the hinge* in position, 
then use a self-centering center 
punch to mark the screw-hole cen- 
ters* Drill pilot holes for screws. 

Drive in only a few hinge screws 
because you'll find it easier to paint 
the table later with the leaves 
removed. Turn the table right aide 
up and test the gate-leg stays before 
attaching them permanently. Place 
a straightedge across the table top, 
then insert the stays. If the three 
top pieces line up level, you can 
attach the stays; otherwise, make 
the necessary adjustments. 

Note the gate-leg retaining blocks 
in the drawing. They serve to pre- 
vent the legs from accidentally lift- 
ing up and out during swinging. Do 
not attach these until all painting 
has been completed. Then, secure 
them with a single, partly-driven 
nail to permit removal for future 
repainting. 

The upper gate leg pivot peg is 

ffltease turn a paga 3 6J> 








When most caulks 
crumble, 

Geoccl stays flexible. 



Geocel 






Geocel Corporation 
P.O. Box 398 
EJ kharu Indiana 46515 



Energy-saving products for the home and industry. 



Any caulk that hardens will crack and 
crumble away. Bui Geoccl Caulking 
Sealant won’t. It stays flexible for years. 
Geoccl is a unique elastomeric 
copolymer that penetrates deep into 
cracks. Seals out water and weather like 
no ordinary caulk can. 

Use Geocel on virtually any building 
material, even on damp surfaces. It will 
form a tight bond that actually improves 
with time, Expansion and contraction 

due to temperature changes won’t 
break the bond, because Geocel 
stretches. In fact, it's twice as 
stretchable as silicone sealants, 
yet costs Jess, 

Next time you need a caulk or 
sealant, get the one that won’t 
crack or crumble away. Get 
Geoccl Caulking Sealant, 
Available at better hardware 
stores and home centers. 
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"There’s practically nothing you can't do on one of these 
solidly engineered machines. 

"Of course, a Wheel Horse will do quite an efficient job mowing 
[he grass. Bui that's only the beginning You can also sweep, aerate, 
roll or landscape your lawn with a Wheel Horse. Remove snow Even 
till your garden. 

Wheel Horse lawn and garden tractors are dependable and 
hardworking as well as versatile With quality engineering details that 
put tt way in front of the competition. An excellent value, really. 

""And, believe me, value is something a Scotsman like me 
can appreciate. I think you will, too." 
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"DON'T BUY A LAWN AND 
GARDEN TRACTOR, INVEST IN ONE/' 




Wheel Horse. 



515 West Ireland Road * South Bend, IN 466 1 4 
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MAKE A 'CARVED' DINING SET 

{Crammed ttem page tfltj 

slightly tapered by sanding in order 
to get it to fit into place. Rub paraf- 
fin on both the upper and lower pegs 
for free movement, and be sure not 
to get paint on them. 

Follow the same general proce- 
dure for constructing the chairs as 
you did for the table. The assembly 
steps are as follows: 

1. Attach front apron to seat. 

2. Add the lower stretcher to one 
side. 

3. Attach this side to the seat, 

4. Add the other side to the seat* 

5. Attach the backt then the arm 
rests. 

Note that the rear arm-rest 
screws are shorter (1 W in- long)* 

Finishing 

Finish the table and chairs in the 
color of your choice and then an- 
tique, Martin-Senour Glade Green 
M-0076 {table) and Russet Leaf M- 
3199 (chairs) semigloss latex were 
used for the base coat of the set 
shuwn here. 

Apply a primer coat* then the 
respective base coats. Normally, a 
base coat is applied directly without 
need for a primer, but the use of a 
primer is suggested due to the raw 
plywood edges- As soon as the base 
coat dries, you can antique. 

To antique, use a ready-made 
glaze or make your own (as we did) 




22 H*nd*om* table and chair are de- 
signed « i complement lor each other. 



fey mixing raw umber with a bit of 
turpentine and boiled linseed oil. 

Apply the glaze with a brush. 
Allow it to set until it dulls over, 
then stroke over it with a dry brush 
to obtain a grained effect. Next, 
apply a heavier deposit of glaze 
along and around the edges. Wipe 
over (light pressure) with a slightly 
glaze- wetted brush. Increase the 
brush pressure as you move away 
from the edges to blend the lighter 
tones into the larger areas of the 
base coat. Allow the glaze to dry 
thoroughly, then apply several coats 
of satin top-coat finish such as Con- 
stantine's W T ood Glo, M 





FANTASY ON A TABLETOP 

fQontimjptf from paw rp5> 



given certain "attribute*.* 11 These 
are mathematical measurements of 
the player's strength, intelligence, 
wisdom, dexterity, constitution and 
charisma. All of these, along with 
such things as player's race (human, 
■dwarf* elf, gnome) and class (cleric, 
fighter, magic user* thief, monk! 
affect how the player’s tiny gaming 
identity can cope with his phantas- 
magoric al environment. 

In a typical encounter between a 
fighter and a demon, many calcula- 
tions may have to be performed to 
determine a victor. A fighter’s high 
dexerity, for example, may make 
him better with the sword, but a low 
IQ could make him miss seeing a hid- 
den exit from which reinforcements 
could descend on him. 

One of the players is the referee or 
Gamernaster. The Gamcmaster has 
the truly awesome responsibility of 
creating a world in w p hjch the fanta- 
sy can take place. 

If characters wander into a deep 
labyrinth in search of treasure, for 
example, it's up to the Gam em aster 
tq keep things interesting with hid- 
den traps, foul foes and surprising 
alcoves. It is also up to the Game- 
master to provide resolution of com- 
bat and ah other gam ^related 
events. 

After learning all of this, I decided 
to get into a few' games. In one mem- 
orable Napoleonic scene, I watched 
helplessly as my infantry square- 
formation, that had withstood a cav- 
alry charge, was torn figuratively 
asunder by an artillery barrage. 

Even in D & D, I had four or five 
wizards bite the dust before winding 
up with one fellow who could stand 
up to even a pussycat of a demon, 
However, one thing about fantasy 
gaming , , ♦ there’s always tomor- 
row. m 
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Astronomy Microscopy. Riofeedback 
Weather, Mein ate Energy, Binoculars. 
Optics, Magna ra, Magnifiers. Tools. 
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ucsr-eciron aysrgm pji^numreas or 
other worK- and lime%flving pmoucls rn 
ihe cdiiian qi oqr "Belter 
Woodworking Catalog andGutde" 
InTofmaEive Tips and techniques make 
ii ortft ol the most fascinafing, 
educational catalogs- you'll ever read In 
add;! ion Eo interestmg hints on selecting 
and u$iflQ all types of woodworking 
roois. this 36 -ipage catalog ot t^rs -some 
ol Ihe be&! vatues you'll f»nd anywhere 

Send for your 
FREE Catalog 
today! 

EtecomeEtheEier. 
mo«j confhdent 
woodworker m 
record lime Send 
tor you* copy 
of "BeHef 
Woodwoiiting 
Catalog and ' 

Guide "today 
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Mid Mure, cabinets, Heriers like a pro! 
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* Nearly ^ 
1,000 pa^. 
&ig 7 V^ 9 V B i# rofmat. 

■ Thousand! of 
explanatory pictures. 



To get your 944 -page copy Of 
CABINET MAKING & MILLWORK 
MAIL ATTACHED CARD TOD AT 



• Master cabinetmaking techniques 
*■ Learn how to use hand and 
power toots - even lathes, 
routers, shapers. 

■ Loam how to build furniture, do 
fine interior work. 






- - -- 



- y<w pages 
• THOUSANDS OF 
EXPLANATORY PICTURES 



WTttvpu lohPisUif Sows* Bo# ssjDwtsi awsoflttH user, wu iso gel n» 
tw4>- Popular Stiefltt 50-tN-ONE SVJf fcittt l! flieawrH- in metis wd wi* 
r*!prs ITS i rtrtnMJt p'atficlw, dl* ana uwa gmflirfl gsg^, i ttin inj scrsw 
Jii». itoll) l t^jrapWfirniem«jffiriK'Fa!inuf.hi»ny« i?S pVMldHra* teflon 
aurscla Miyt to tast w min utrj U iunaiin^ prefects 




Hiis giait woodworking classic shows you how! 



You jyrtKj 10 buy i ust two mors mgufar s*kK.i«ons or altomaED 

bOOki 31 regutar Club priffl* w^UTiin a y&Hf You MA Cricow IrtHTl hun- 
dwb of brand n aw, hajd-lfrfirid tundymani books orfsred to iho 
mambtiranlp each yaar. 



Yours now 
for just 




$395 



Moke a drawer for s kitchen cabinet ■ Veneer a table lop - Glue 
Together a bookcase * Bead blueprints* Sharpen a hand saw * 
Him a chair leg on a lathe • Make a seal* drawing * Bleach 
wood ■ Install drawers, doors hi butt-ins ■ Make a skeleton 
frwnt lor a caWnet * Melee rabbet Johns, dado joints * Select the 
best wood tor every Job • Bora holes at ar angle wtth a drill 
prose • Apply plastic laminate to a countertop • Order lumber • 
Much, much morel 

CABINETMAKING 
AND MILLWORK 

. . .tells and shows you exactly how to do It? 

If you're like most do-it-yourselfers, you probably do most of the rou- 
tine woodworking jobs around the house yourself and pay to get the 
fancier work done/ Yet the real satisfaction of woodworking comes 
from doing those fancy jobs yourself: making a wall of handsomely 



ai your walconw Id Popular Selanca Book Club 



NOTE The original pubfUnft Brittons 
d Dili wDoriworidng classic 
haw sold from $ 24.95 '■> $ 39.50 
This Popular Science took Club Edition 
Is yours now tor Just $ 3,95 



wood-panelling 

tthed veneer top. Yes, 



an entire room . . . constructing a 
-ou can detail of these 
ce when you've got a copy 



grained built-ins 
table w ith a perfectly mat 
fancy jobs yourself even without cxpcrieni 
of CABINETMAKING AND MILLVTORK as your guide 

HmK»di of +h4\* tun* picture* uniraiHrr tuten*! 

ITiis cxccUem, 944 -page volume is a complete education in 
fine woodworking. It teaches you exactly bow to do every step of 
every woodworking job you'll ever want to do. Thousands of ex- 
planatory picture, charts, assembly drawings, finishing illustra- 
tions. construction details and more make this hook very easy to 
use,., even for a novice! {Think of the money you can save by 
building, repairing, finishing and refinishing ail kinds of home 
woodworking projects yourself!) 

Sufirf tlcJr htiw-lGJ nil fmiU, ^ (nhI, (.tmMrui: lioti 
TlnHhiiiK uml much inufrl 

CABINETMAKING AND MILLWORK is Such a gklll tlOW-tO bO Ok 
that it takes more than 1700 separate index listings just to tell you 
where to look for each step-by-step answer. You get more than 200 
pages on how to use hand tools, power saws, shapers, routers, drills, 
boring machines, lathes and more, including how to sharpen and 
care for tools and make a variety- of jigs for power tools. More than 
300 pages of specific construction plans for built-ins, kitchen 
cabinets, room dividers, tables, bookcases, furniture of every 

description. [mlu^ A t»7 vmid fltiiOlirm MfcfitinF 

You get more than 100 pages of siep-by-siep how-to for ail kinds of 
fine hardwoods and practical softwoods, pjywcxxJ, composition, 
hardware, plastic laminates, etc. There's much, much more on how- 
to read blueprints, how to make construction drawings, estimate 
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EIGHT DAYS ON ALCOHOL 

{ CQPfmyed fmm j&agifr SO) 

the like, the expected attention 
along the way was counted on as 
free advertising. Only Ford among 
the major automobile companies— 
all of whom Shepard had solicited— 
showed any interest in the event, 
making three alcohol-powered ears 
plus extensive technical support 
available for cosponsors (of which 
PM was one)* 

The final BTU/unit weight deter- 
mination was to be arrived at 
through the use of Halda flow 
meter & installed on the liquid -fueled 
vehicles between tank and engine. 
Wood-burners, of which four showed 
up in Los Angeles for the start* were 
to have their solid fuel weighed, 

No run for the money 

Strictly speaking; I wasn't run- 
ning for the rneney, nor were the 
other two Ford drivers: automotive 
j ou r nalist-cu m- sc re en wri ter Brock 
Yates, tn an Escort, and race driver 
Lyn St. James, in an LN-7 (Like mine, 
but hers was methanol- fueled). Bui 

nnhruiy, lenat. nf all Fnrrl , war t.rm 

interested in looking bad, either. 1 
was the odds-on weak link in the trio 
ai though whether Yates — progeni- 
tor of the "Cannonball Run." and 
the nation's preeminent scofftawlit- 
teratua— could sit still for eight days 
of 50-mph driving was a matter of 
pure speculation. 

The BTU/weight formula favored 
the heavy, slow machines anyway. 
Ford would he happy enough if by 
driving real- world cars at real- world 
speeds— with occasional deviations 
up and down for experimental pur- 
poses— and finishing the trip in good 
order, a simple point could be made: 
When and if alternate fuels have 
promise of reasonably wide distribu- 
tion, Detroit can build cars to take 
advantage of them. 

Two days before the Rally began, 1 
went down to Long Beach* Calif., to 
meet the car that would be my home 
for a week and learn how to drive it. 
The LNs and the Escort had been 
prepared by a performance team 
under Bill Stroppe, whose associa- 
tion with Ford goes back more than 
30 years. The job of converting the 
stock LN-7 to ethanol had been done 
primarily by mechanic Bob Santoro. 

Step one in burning pure alcohol, 
which has a little more than half the 
BTU content of gasoline, per unit 
volume, is to get back to higher com- 
pression. By a happy coincidence, 
the slightly larger pistons made by 
Ford for its European four-cylinder 
engines can be fitted to the LLS* ver- 
sion to up the compression ratio to 
11,4 to 1. Then the carbureter must 



be rejetted to provide mono fuel flow, 
compensating for the BTU loss. Af- 
ter a timing adjustment, which will 
vary slightly (depending on whether 
you're running ethanol or methanol, 
which has a slightly lower BTU val- 
ue)* you're fairly well set. That is, 
provided your fuel tank is noncor- 
rodable and lines, gaskets, seals, and 
other components don't use rubber 
in their composition. 

After a half-hour in the car with 
Santoro on the Freeway, I was ready 
to list only one major difference: 
odor. Alcohol effluence just takes a 
little getting used to f and I was 
going to have time for that. The LN 
ran like cars run; maybe a shade off 
In acceleration, but then I wasn't 
looking for action at the traffic 
lights. In fact* I was constantly try- 
ing to feel the point at which the sec- 
ondary carburetor jets cut in — and 
stay the hell out of them, as Bill 
Stroppe succinctly put it. 

1 was still staying the hell out of 
them at the start, two days later, 
when l ran one of the slowest quar- 
ter miles ever turned in at the 
Orange County Dragway in Irvine. 

Ktnrting f.he nffiriftl Rally At A drag 
strip was a Shepard brainstorm; the 
national championships were being 
held there that weekend and we 
interrupted the morning time trials 
to put 34 variously belching, wheez* 
Lng and/or exotical ly odoriferous ve- 
hicles through the traps for pur- 
poses of a media event. After a 
moment of incredulity, most of the 
e&riy-biTtJ dragster fans in atten- 
dance seized on the occasion to nap. 
With the jeers of a wakeful few ring- 
ing in our ears, we hit the highway 
for Phoenix. 

Conditioned behavior 

Driving for economy* competitive- 
ly, involve? an immense psychologi- 
cal adjustment for anyone whose 
youth coincided with & period in 
which automobiles were considered 
an entertainment medium. If we are 
not horn heavy-footed, the condi- 
tioning is as automatic as puberty. 
And you'll never know how in- 
grained it becomes until some device 
forces a reorientation; if fuel- flow 
meters were a stock item on De- 
troit's dash, 1 have no doubt the net 
annual gasoline savings, nationally, 
would be in hundreds of millions of 
gallons. If there's an identifiable 
end— a point to it — suddenly, feath- 
er-footing can become as macho as 
eating glass- 

And about as much fun. The LN-7 
ran quietly and smoothly in the 80* 
southern California weather* I knew 
the wheel bearings were, well, spe* 
cial — to lower rolling resistance— 
and the temptation to ease the 
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dutch in on sortie of the larger down- 
grades was strong Stroppe had 
warned, however that there might 
not be a lot of profit in it; more 
important was the way you handled 
upgrades. Anticipate oil the down- 
slope. and don’t get so far behind, 
speed wise p that you wind up staying 
on an uphill forever. When you crest* 
get your foot out of it right away. 
The concentration involved was real 
work, but it made the time pass. With 
the driver’s-side window barely 
cracked, for low drag, the car was an 
oven, C Airconditioning is out of the 
question on an economy run*) 

Driver’s education 

For my pains that first morning, I 
got about 25 miles per gallon- by the 
afternoon, I was getting dose to 30+ 
Not bad — equivalent to between 35 
and 40 mpgon gasoline. St. James, in 
the methanol LN-7. was. at first, a 
dutiful slave to a pie-sked vacuum 
gauge* provided in deference to her 
professional status, along with an 
air-density gauge with which to fur- 
ther interpret the former. Her savvy 
told her soon enough to off that 
and drive more by feel; she wound 
up averaging two to three less mpg 
than I did over the entire 3,300 
mile a, which ia easily accounted for 
by the methanol/ethanol energy dif- 
ferential, Yates, on the other hand, 
not as aerodynamic in the tmetha- 
nol) Escort format, turned in erratic 
readings in the iow to high teens. 
Although there was some system 
malfunction or leakage undoubtedly 
contributing there, a consensus de- 
veloped to the effect that his right 
leg has an independent existence. 

On day two, prior to our departure 
from Phoenix for Albuquerque, I 
found the Stroppe team had affixed 
a vacuum gauge to my steering cob 
umn — a lot smaller than Lyn's, but 
the implication that maybe the old 
kid was born to run after all afforded 
me a private moment of moist-eyed 
pride. It took me the next. 300 miles 
to learn how to use it and chew gum 
at the same time. 

Something else happened outside 
of Phoenix: David Carmichael, Shep- 
ard's organizer, was seriously in- 
jured in a predawn accident just 
after leaving our departure check- 
point. 

That evening in Albuquerque, 
Shepard wrote off the Rally and said 
so to the entrants. He later agreed 
that if we reorganized and ran the 
course according to the rules— mon- 
itored by the Sports Car Club of 
America referees he p d retained for 
official sanctioning— the prize mon- 
ey would still be awarded. 

But the competition had never 
I'Wsss* tt/m ro pggff i9Q\ 

APRIL 7982 199 





Yes. there’s a lot of business waiting 
tor the man who can sharpen saws, planer 
knives, jointer blades, ivtxd chisels, scis- 
sors, axes and other garden, shop and 
home tools. 

BiJmw ■ShA^P^LL Cot* aUthfte Jobi 
quickly with precision and at i big profit 
for ¥00- You tan become Sharpen i** 
HtOdquflFteri for carpenter builder^, 
rumbet yards. factories heme workshop 
hObbytetL Mr tfait this Ma«y- 

Maiding buirntU For FfSS than > 50 - 

FREE BOOK tolls hw to sta.1 you - * wn 
5 part-time business while you are stFl 
working, S! ywr regular jofc. People bring 
In th* Jr wwH end pay Cash— over of 

anfy Aofttar juo tike In tl M*h prsM 



JOIN THESE SUCCESSFUL 
SHARP-ALL OPERATORS— 

*4j000*^e*i 

rn -TMnk IN nf Hj S«a*p-Au_ Am iw 

■raalnr ttart H.W* ■ rw P*rt iL» ind h** 
w MPflTjd rtorUj. Tip* dtUr fr H* Sem* 
«f Trt, C*rri*r Lwp . Grwnl ■tjjite.'" 



Let Belsaw prove 
YOU can do it — On our 



YOU Can Earn Up To 

An 
Hour 



$BQD 



FULL TIME 

SHARPENING BUSINESS! 

No Setting , No Inventory, . . Year Round 
Cash Profits end YOU Set The Hours f 



In 

YOUR 

OWN 



W, JH™*, *" 



30-DAY FREE TRIAL OFFER 



TtfatUd fit %£&fe 

■ -t h *4 rinwmid ntirta* f«r Nl 
bfemJd 4 i «p:L nir Miarfrl I >*1 n™ ■.** 
Hid tjfm rf *gul[riMliL hut Ihi StAP-AU 
nu iHi Li brn. I dUfMif H U*4*fl WSJ tint 
wmk — i+iLbeuE ftJktfLUltg U MU far Uc 

fir* t'Por inmfhdKlma my an r *m uhuh - 

IftrfflhwiBB, T*t*4 tOU 

*5^6 n* 4* « 

**l>i Selyriapa, rtu Hii d*j. r 1 * 1 1 II R 4 J lu ESS 
dtktr bn I inrpff im. hi I ftim* I Ml* 
MamflltlllvNf 
1 ui pntcitlfr nJaieUf *■? ■»** iNtf. 

Bniii lUr FIh iqylpMl fr nulrnf It 



■ ■ V. matmr 

Wp M.MMCNNUUI 



T«u riih nalhini hf aecaptlng this afffar la hi hew eitily you 
can turn your ipari lima into Ria CASH Praflli with your own 
Camp la-la S^jrptnirg Shop 5 end coupon at mm pfliicird far 
full d«T>(Ei on our artluiJ** JfK>»y Pret Tiial Wfrt 




Our Free Book toll* 
how to start a profit- 
able, lifetime home 
sharpening builneaa, 
how wo hel p vou prow, 
how wa'lf finance you. 

BELSAW SHARP-ALL Cft. 

713* Field Building 

Kanut City, Mo. 64111 



RUSH COUPON TODAY FOR FREE BOOK 



•"Btughl mj luiMii. t'Mi >hn ui II 

hat d«M tPirplUAJ ful SritTf: ltd* Jrtm nil II 
V*%U. 1 W W 111 I m mw it mj Ilf*, hrt 
>btnlhUh>«:LDT j-:4, ! krm T la| 

tu hni | | |T^ l4f la 4* Ka* I Un Eocn wwfa 

Ho ll i Li«— .* 
hHAJMa 

Begat. WNUHff +d iHii 



a “I vh flitltrl hr to mu IHm I H n i iy hip p* 
■ m lm vHlir. Thty 4Klwri ph lit 

dM iHhUH hwhAip^l I *Hi^i Lfcihi 
l otuM +■! for ujn bji I idjtrttd my 
builma ml hM ili 

14# M Irf-El* >* w** MPn *-fc iNn I CM ^ 

FiBft. #im 4 t IMJi 



Ho obligation . . No salesman wi 



BELSAW SHARP -ALL CO. 

TIM Fiald Bui Wire 
Kanut City, Mo. Mill 

Ptoaas ««n4 my FREE copy of you r book 
"Lfffttbm Security” ind full detail* on 
your 30-Day Free Trial Offer 1 



Nxrr^ 



| Mdrcaa 

k ml* * 



Sine 






EIGHT DAYS ON ALCOHOL 

foam page i&9) 




IUBRIPI 



EFFECTIVE 

AIMTI-FRICTION 

FIGHTER 

LUBRIPLATE 
#105 MOTOR 
ASSEMBLY 
GREASE. 

Stirling uu it nt>wl p rgbuill engine can undo all yckJF 

'fiw, unless you protecl it proper i^. A coating of 
L ubnfiM* Mn f 0H Motor Assembly Grease on tn& 
i-ng:r'C tx-anogs, CyhfHlet walls £n*tcms rlrtg^anct 
r-l her moving pans *ili proYidft lfiala.nl lubrication 
Lv!;:'ic- 1T)« moior ;,-i1 Mas, circuFsEed. II prated 5 again sJ 
tcuMlng, scoring. ifl^liOH htnl ahd wt?£n 

I npnplflfp Ni hn Muli/vr AhS'-imblv Grea'^ Mas teen 
u trttf by tirbfc'KvOiKil qualrty car builders ror Over lofty 
years i p you i etui Id gasoline or tfiesel engines. 

. ubrip lala Na lOfi Mol or AsnanTti ly by 

-umo and number 

LUBRIPLATE ^[\ 
AUTOMOTIVE "IV.4 
LUBRICANTS PHlp-T 

. A If fVrptihCifim fuiiinJ ifrf lJ/ j£ud|i .' Bj^P^ 



|NO 1061 

asseimlt 

[Great*! 



-" sr 0* MinjiLflni 
gthIP 

|' wrtiVf iPmcAiw 1 

VI.1 



^WEIGHT 

1002$ 



Put you family m IN . -nf,- >• i - i beautiful experience 



Vou'rc building Cl Occkvlilul tM« for yourifllt nnd |Our Family 
— and now's Ihe Time Eo build lhal peilecl fiome to gpwtlfi it 
— a frgrlliain Proven Home 
A noma hulll quality milflffaEfc and Careful d raftsman ship 
And we'll work with you to adapt our imaginaliy^ designs tg 
ygur la mlly'& dreamt 

f afc e a look at our bea u Ed ur homos. S cn d 56_titi ic*r 
your Home Planning Kil Id: 

Northern Products Lag Homes, Jrrc 
Do i a 6 1 6 . Dtp l f &5 . B om a rc Ro ad, B ango r. M si n c 0 £40 1 . 
Or write lor our iree brochure. 0 eater ingulnas invited 



jfyfl NORTHERN PRODUCTS LOG HOMES. INC. 



HiJIRHnOTt DIVISION fiFHr,lMDJIJIW-.n 

Hivt/LHx,, Hj<?n«fTOi.n>0. <jh\Q ows 



been seriously on track to begin 
with. Neither Carmichael nor Shep- 
ard had actually predriven the 
course; checkpoint schedules had 
been laced with discrepancies that 
included a missed time zone. Fuel 
samples were being 1 taken irregular- 
ly* the wood for the sol id -burners 
wasn't being weighed and even if it 
had been, the fiTLf range can he 
over 1.000 per pound between, say, 
Pundero&a pine (lousy) and Inter- 
state rest-area bench slats (report- 
edly not bad). 

Coasting and drafting were in- 
dulged in by almost everyone, in- 
cluding someone who was not yours 
truly and who reportedly pegged an 
LN-7 at 85 mph on a weaving, six- 
mile mountain downgrade outside of 
Flagstaff* Ariz., with the engine 
turned off. An economy run without 
an in-car referee for each entry is a 
fudgcr*s festival. 

Prize disappearance 

Yet something else emerged, as 
the group proceeded across country, 
with the prospects of Shepard's 
prize money receding by the mile. 
Bickering over the rules generally 
subsided; factionalism evaporated- 

Among the 20 vehicles that 
reached New York via agreed-upon 
route and within the allowable time- 
frame were ethanol, methanol, 
wood -burning and vegetable-oil die- 
sel cars. The last included the prob- 
able winner by Shepard's formula — 
n Placerville, Calif.* car dealer 
named Bob Harmon who was said to 
be getting 40-plua mpg in a heavy 
Jeep wagon running on filtered (de- 
waxed), preheated sunflower oil. 

The S.C.C.A. will not release offi~ 
rial results because Shepard has not 
paid them, and no one can currently 
And Shepard, including some feder- 
al people who have issued a warrant 
in his honor. 

That a car can be made to run on 
ethanol or methanol with approxi- 
mately petrol i2 um-e equivalent per- 
formance, over an extended route in 
all weather and at all ILK. altitudes, 
has been established beyond a 
doubt* and I am happy to have been 
part of It. 

But I kept the LN-7 around for a 
month after the Rally had ended. As 
our northeast winter set in, it got 
extremely hard to start; it began to 
die at idle — even adjusted wide 
open. The point is that, as Bobby 
Santoro said to me the first clay in 
Long Beach, “The cars that will 
eventually run on alternate fuels 

I will have to bo built to do it from 
scratch."' m 
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NEW FOR OFFSHORE FISHING 

fCpnnmjed from pgge 99* 

the need for a transom well. The Sea 
Devil has unobstructed gunwales so 
that fishing lines won't be srmggeil 
and a walkway forward around the 
cabin to allow lighting a fish in any 
direction. Deep-V hulls designed by 
Sim Wynne for a sea-kindly ride over 
open water are topped by topside 
fishing features laid out by Bob 
Stearns for these new 22- and 2 5- foot 
Cruisers. 

Bass boats, favorites of fishermen 
for more sheltered waters, are add- 
ing versatility this year, as well* 
Lighter aluminum hull^ midship 




Runabouts are still favored for sheltered 
water. Larson Wildfire 16 take* UB hp. 




Tuffy Boats' new 16 Vi-fool Renegade can 
wmbtji# bass fishing with family sports. 



windscreens, water-ski racks and 
bowrider sockets for pedt?stal seats 
are being added. Many boatmen are 
learning that lighter hull?, go faster 
with smaller outboards that burn 
Eess gas. 

Even some of the weighty diesel 
in boards are slim ming < h jwn . The com- 
pact Perkins IXbhp Model 4.LD8M. 
called the world's most popular sail- 
boat auxiliary diesel, is down 31 
pounds to 461. Most powerful ever 
from 50-yearoid Perkins is a 350-hp 
with turbocharging to increase pow- 
er while cutting weight. Volvo also 
has improved small diesels in 9.5, 17, 
25 and 36 hp. Yanmar offers four 
email models of 7.5 to 30 hp. M 
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SIX COSMIC QUESTIONS 

f':£i^ircLireJ from page 35J 1 

television station operating 100 
billion miles distant. And they 
control an armada of Earth-orbit- 
ing observatories that gather ex- 
otic X-ray* gamma-ray and ultra- 
violet radiation, alt undetectable 
to instruments on Earth because 
they're blocked hy our planet's 
atmosphere, 

With those instruments^ astron- 
omers can reach through space 
qnd time to probe the origin and 
destiny of stars, galaxies and, 
ultimately* ourselves. If* as some 
astrophysicists contend, the uni- 
verse continues its present ex- 
pansion forever, then we inhabit 
a cosmos that had a definite 
beginning, but will slowly de- 
scend into everlasting cold as the 
last stars wink out. 

If. however, the expansion 
someday reverses, the universe 
will collapse on itself— a replay in 
reverse of its explosive crcation P 

Choosing between those two 
possible fates for our universe 
pivots on the seemingly impossi- 
ble task of weighing the entire 
cosmos. Astronomers are confi- 
dent they can estimate the uni- 
verse's mass with sufficient accu- 
racy to chart its destiny, 

If the total amount of matter in 
the universe exceeds a critical 
mass, the entire affair will yank 
itself back in to its primordial egg. 
Just as a rocket that doesn't have 
the thrust to reach escape veloci- 
ty will plunge back to Earth, the 
galaxies may eventually be 
pulled back to their origin. 

In the early 1970s, the propo- 
nents of continual expansion 
maintained that the total mass of 
all the known or suspected galax- 
ies was less than three percent of 
that needed to reverse the expan- 
sion. But researchers have re- 
cently accumulated evidence that 
there may be very much more to 
the universe than meets the 
eye. 

WHERE IS THE 
‘MISSING' MASS? 

Bart Bokp professor emeritus at 
the University of Arizona, says 
that estimates of the masses uf 
galaxies have increased as. much 
as a factor of ID in the last few 
years. The new information has 
emerged from studies of the mo- 
tions of stars in nearby galaxie*. 

Just as the planets closer to the 
sun orbit more quickly than those 
farther away, stars nearer the 
center of galaxies should orbit 



faster than those on the outer 
edges of the spiral arms. But this 
isn't the case. “The speed s are 
basic ally the same/ 1 says Bok, 
"which means there must be ma- 
terial in a vast corona around the 
visible part of the galaxy that is 
unseen, but which adds enor- 
mously to the gafaxy f s mass/' 
Bok thinks :he invisible compo- 
nent consists of hordes of old 
stars dimmed by stellar senility. 
Trillions of such objects probably 
wreath our own galaxy, adding 
enormous mass to the system. 
This suspicion seems confirmed 
by the way the Milky Way Galaxy 
appears to have firm gravitation- 
al Control over a family of nearby 
midget galaxies. 

Although the missing-mass 
problem has plagued cosmic theo- 
rists for years, a resolution may 
have finally emerged, At a recent 
symposium. University of Chica- 
go astrophysicist David Schramm 
described hew neutrinos, the 
lightest particles in the universe* 
could be the solution 

Discovered 26 years ago, neu- 
trinos were thought to be without 
mass, since they are virtually 
indifferent t& ordinary matter. 
But recent experiments by Soviet 
physicists and a team from the 
University of California have pro- 
duced direct, if controversial evi- 
dence that neutrinos have tiny, 
but perceptible, masses. Since 
neutrinos outnumber other parti- 
cles by about 10 billion to one, just 
a whisper of mass assigned to 
each would mean they would 
account for the majority of the 
mass in the universe. The myste- 
rious gravitational glue that 
keeps galaxy clusters bound 
could be produced by neutrinos, 

Q DO BLACK 
HOLES EXIST? 

Black holes are incredible gravity 
whirlpools with such awesome 
force that they can swallow a 
beam of light, stop time and cu rve 
space infinitely. At least, that's 
what theoreticians tell us. No one 
has actually seen a black hole. 
Their existence is inferred from 
their effects on their surround- 
ings, which can be substantial* 
considering the hole's enormous 
power. However* there are com- 
pelling theoretical reasons that 
suggest black holes do exist. 

How is such an object created? 
Take a star about 20 times the 
mass of the sun. These stars 
squander their stellar fuel at 
thousands of times the rate that 
the sun consumes its nuclear 




stockpiles. But this spendthrift 
activity doesn’t last for long. 
Eventually, depletion of vital en- 
ergy sources, such as hydrogen 
and helium, produces convulsions 
that quickly lead to doomsday 
nuclear reactions. The last gasp is 
a titanic explosion that rips off 
the star's outer layers and hurls 
billions of cubic miles of matter 
into surrounding space. Mean- 
while. the denser core Of the stftr 
implodes, shrinking in mere sec- 
onds to a sphere a few miles in 
diameter. Density increases to 
such incredible proportions that 
atoms are smashed together in an 
escalating chain reaction. The 
mass at the core becomes so great 
that gravity takes over and the 
compacting body crushes itself 
out of existence. All that remains 
is the gravitational field, the 
celestial cadaver of el on co-bril- 
liant star— a black hole* 
Although the reality of black 
holes is accepted by most astron- 
omers, there are some holdouts* 
rmt.Hhiy t.h» widely respected M IT 
physicist Philip Morrison. "1 am 
one of the few determined skep- 
tics about black holes/' he said in 
a re cen t Inter v ie w ."Evert Cygnus 
X-l, the strongest candidate so 
far t is not proven. Not everything 
that is extrapolated from Eln- 
stein T s [general relativity] theory 
is going to be reaL My opinion is 
that black holes have been ex* 
trapolated beyond justification/ 3 
If black holes do exist* astrono- 
mers think it is likely there are 
millions of them in the Milky Way, 
and there may be a gr unrid add y 
black hole, with over five million 
times the mass of the sun, at the 
galactic core. Larger galaxies 
could have black holes with bil- 
lions of times the sun's moss, 

Q WHAT ARE 
QUASARS? 

Using the Mount Palomar 200* 
inch telescope in 1963. Cal Tech 
astrophysicist Maarten Schmidt 
discovered a bizarre object* It 
looked like a star, but proved to be 
an enormously distant body of 
unknown properties, inexplicably 
pouring out radiation equal to a 
hundred galaxies. Thousands of 
these quasars (quasisteUar ob- 
jects) have been discovered since. 
Their enormous velocities away 
from us indicate that quasars are 
the most remote objects mankind 
has yet seen. 

Because the quasar light we see 
today has taken billions of years 
to reach us, these objects are seen 

j Pipage r.jjf /1 to page 194) 
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Super SellVn’ Days at your 
GMC dealer can mean Super 
Buy in' Days if you're in the 
market for a liehi-duty truck. 
With regular eah Widcside pick- 
up and Vamlura models equipped 
with our special options package, 
you can choose automatic tram- 
mission or air conditioning at no 
extra cost while supplies Iasi. And 



you can even equip your pickup 
with the optional 6.2 titer diesel 
if you wish, 

Super Seltin' Days, They're 
happening right now at your 
GMC dealer. If your old truck 
has seen its best days, our timing 
couldn't he better. And neither 
could yours. Go on over and pick 
out your new GMC 
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SIX COSMIC QUESTIONS 

(OjyimmMrf from pap; tf&j 

as they were, not as they are 
today. If the universe waa created 
about 15 billion years ugo 1 as 
believed, quasars are a way to see 
back into the universe's past, 

U&injF the new. 142-inch Cana- 
da- France- Hawaii telescope, lo- 
cated above half the Earth's at- 
mosphere on an extinct Hawaiian 
volcano, astronomer John Hutch- 
ing of the Dominion Astrophy st- 
eal Observatory s Victoria, B.C, P 
has found a hazy eiwelopej or 
fuzz, surrounding the brilliant 
pinpoint core of all 30 quasars he 
has examined ao far. He suspects 
that the centers of quasars are 
energized by enormous black 
holes. "We ma? be looking at gal- 
axies in formation — stars being 
born around super massive black 
holes/ 1 says Hutchings. 

Susan Wyckoff, quasar expert 
at Arizona State University, says 
the new observations "constitute 
convincing evidence that qua- 
sars, in general, are the luminous 
nuclei of distant galaxies/' If so, a 
host of new questions emerges: 
Was the Milky Way Galaxy once a 
quasar? Were all galaxies quasars 
at one time? Do galaxies evolve in 
burs La of change or gradually? 

The heady job of unlocking the 
quasars 3 secrets will likely be tak- 
en up by NASA's Space Telescope 
(see How We'li Peer Hack to the 
Beginning of Time v page 87, Feb. 
79), due to be launched in 1985, 
Capable of seeing quasars 100 
Limes more sharply than Earth- 
baaed scopes because it will be 
well above the distorting effects 
of the atmosphere, the Space 
Telescope may be joined by a larg- 
er and more advanced orbiting 
observatory in the 1990s. 

DO WE UNDER- 
STAND THE SUN? 

Either something is wrong with 
the sun or something is wrong 
with our understanding of how it 
produces its energy. The problem 
is a shortage of neutrinos, those 
particles that may also figure 
prominently in the puzzle of the 
universe's missing mass. 

It all started a decade ago when 
Raymond Davis of the Brookhav- 
en Nation eJ Laboratory built an 
astronomical observatory a mile 
underground in a South Dakota 
gold mine. His '"telescope" is a 
tank truck- si ^d vat of cleaning 
fluid- Davis calculated that when 
a neutrino from the sun collided 
with a chlorine atom in the tank. 



the chlorine would change to 
argon. The vat was placed in the 
mine to protect the experiment 
from random hits by other cosmic 
particles. 

So far, Davis's results have 
stunned solar physicists. Only 
one-third the predicted number of 
argon transmutations have been 
detected. The sun's core, where 
nuclear fusion and neutrihu pro- 
duction occur, is not working the 
way scientists had predicted. If 
our theories are right! then the 
sun is going through a radical 
convulsion* the effects of which 
have yet to percolate to its sur- 
face, where light and heat are 
emitted. 

The problem, which remains to 
be resolved! has boon called "a cri- 
sis in confidence in basic theories 
of stellar structure and evolu- 
tion" by Harvard's Robert W. 
Noyes* Davis and his colleagues 
are preparing a new experiment 
aimed at capturing low-energy 
neutrinos with a tank of gallium, 
ra the r th a n th e high-ene rgy v ari- 
ety that reacts with chlorine. 
Comparing the results of the two 
experiments should reveal 

whether it is the sun that is amiss 
or our theories. 

Q ARE WE ALONE? 

Of all the universe's unknowns* 
the possibility that other rational 
creatures share the universe 
with us looms as the most enig- 
matic, Astronomer Carl Sagan of 
Cornell Uni versify a a widely 
known optimist on the subject, 
est i mates that the Milky Way Ga I - 
axy harbors a million civiliza- 
tions more technologically ad- 
vanced than Earthlings. 

In the mid-1960s, Sagan collab- 
orated with the brilliant Soviet 
astronomer Josef Shklovskii to 
produce the book, Intelligent Life 
in the Universe, which has since 
become a classic in the field. How- 
ever, in recent years, Shktovskii 
has reversed his stand on the 
question and no longer shares 
Sagan's optimism. 

Efforts to detect radio signals 
that may be beamed our way from 
other civilizations thousands of 
light-years away have also failed 
to bear fruit, and Congress re- 
cently ordered NASA to curtail 
use of public funds for all such 
searches. Unless we stumble acci- 
dentally on unequivocal evidence 
that somebody is out there, there 
seems little hope of solving this 
final, and most vexing, cosmic 
unknown. If! 
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Radio Shack 1 * Beall*- 
tic 31-200 Is a 10 x 2 
eqwltm (two chan- 
net* each broken into 
ID frequency range*}, 
it has * tvypas* switch 
and subsonic filler, 




Audio Control'* D-10 
la 1 1 k 10 equalizer 
(each of the 10 ranges 
affect* both speakers 
equally}. Small In eto + 
It often an EG bypass 
switch and a rumble 
killing filter. 




Technics SH-GQISIb* 
5x2 equalizer (two 
channels, each bro- 
ken Into five frequen- 
cy ranges}. If* display 
shows how closely 
output comes to the 
orlghpl sound. 



CUSTOMIZED SOUND 

fCprtflrcMEtf from nsgg < fQJ 

unit's face* Su you don’t really need 
expensive meters to tell you what's 
happening to the music— both your 
ears and your eyes tell you* 

lt*s not hard to learn how to match 
frequencies you hear to the frequen- 
cies as indicated on the face of the 
equalizer. Many manufacturers in- 
clude diagrams with their units 
which show the frequency range of 
various instruments and of the four 
standard human voices; soprano, 
alto, tenor and bass. These charts 
give you a ready reference to use 
with your equalizer. In no time at 
ell, you’ll reach for the i kilohertz (1 
kH 1=1,000 cycles per second) slider 



when you need to adjust the upper 
mid-range. To de-emphasize a bass 
boom slightly, you'll instinctively 
drop the slider at 63 Hz down a notch 
or two. 

Just about all equalizers have a 
few things in common* Most feature 
buttons to equalize music playing 
over the speakers* or to **EQ " mate- 
rial as you record it onto tape— or to 
perform both functions simulta- 
neously, There's nearly always a 
center line (labeled HS (T or "0 dB*') p 
with pluses above and minuses be- 
low. 

AH equalizer mode's can alter the 
frequency spectrum as it goes onto 
tape. Most units do this simply by 
rerouting the appropriate signals at 

lutt 1 J96; 




To hook up an aqual- 
i»r, conned patch 
cord* Into the lepe- 
monltor loop of your 
amplifier. Loft- and 
righi-ctiannrf equaliz- 
er inpul* go to the 
respective tape out- 
put* on bock of the 
amplifier. The equaliz- 
er Output* also go to 
the amplifier, but to 
the tape Input*. To 
heat the equalization, 
a witch on amplifier' a 
monitor circuit. You 
can alao attach a tape 
deck aa shown: The 
equalizer's output* go 
to the deck'* Inputs, 
the equalizer's input* 
to the dock'* output*. 





Just trunk, m 4 months of loss you 
can be- earning good ironey as a pro- 
lessioncl welder, m on indusiry where 
there is worldwide shortage and 
worldwide opportunely %h% of oar 
graduates ore placed m welding or 
□srmici jobs following graduation Gei 
ihe faers today call or write lor our 
Tree laeMilled caladog And ia*,e Ihgl 
first slep ia o rewnrdrng career os a 
professional w&ldw 1 in o tatfinical 
trade rhai will Iasi you a lifetime 
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the touch of a button. A few require 
rearrangement of the rear-panel 
patch cord a to do this. 

Before you confront an array of 
equalizers in the store, have a good 
idea of what you want an equalizer 
to do for you. You may want to tailor 
a wide variety of recordings to the 
sound you want or you may wish to 
"fix” a car or listening room with 
acoustic troubles. 

The nine models discussed here, 
ranging in price from to S250, 
give a pretty good picture of equaliz- 
ers that are readily available. 

■ Ken wood's GE-SD (St 75} offers an 
illuminated panel to display the slid- 
ers with contrast and show their 
graphic settings clearly. As a 5 x 2 
equalizer-one with five, two- octave 
hand» of control in each channel— 
the GE*80 is simple and flexible. 

■ The Technic* SH-80 1 5 (S200) i s al so 
a 5 x 2 unit, but it provides a display 
that audiophiles with tape recorders 
will appreciate. The display shows 
how closely the overall level of the 
equalizer's output comes to match- 
ing the original signal. It also pro* 
vides the choice between a subtle 
(^3-dB) or more extreme (±I2-dB) 
adjustment, both of which read out 
on the display. By keeping the level 
of the signal the same as the origin 
nal you're less likely to get unwel- 
come surprises in the form of too 
high or low recording levels- 

■ Pioneer s SG-300 (SlftO), a 7 x 2 
unit, is a useful compromise be- 
tween the simplicity of five-band/ 
two-octave models and the greater 
adjustability of ten-band/one octave 
EQ units. Large sliders make an illu- 
minated display unnecessary. 

■ Mat's EA-G40 (£250) is a very sim- 
ple device that offers eight separate 
bands of equalization in each chan- 
nel. An EQ-defeal button encour- 
ages switching between the source 
signal and the altered one. And it's 
possible to control the volume at the 
amplifier or tape-recorder input tfor 
recording level master-fade) with a 
single knob controlling both chan* 
nets. 

■ Sony's SEH*31 0(5250) Vs a "hybrid 
graphic equalizer." It has nine 
bands which control both stereo 
channels at once. It features a vari- 
able echo generator and a variable 
microphone input (mono to both 
channels). These target this design 
for PA hookup, disc jockeys or enter- 
prising home recordists who want to 
try voice-overs on tape. One very 
unusual feature is a front-panel 
microphone input jack for a mono 
tape recorder or radio. This permits 
signals that may not be truly hi-fi to 
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get * little sprucing up as they go to 
an amplifier or onto tape. 

■ Audio Control D*1Q (Si 69) features 
an EQ bypass that permits A/B com- 
parison of the original and the 
equalized signal. A subsonic filter 
cuts out rumble and amplifier-kill- 
ing bass from nonmusical sources. 
m JVC 1 ! SEA 60 (£320} h a 10-band, 
feature- loaded equalizer. It teams a 
bar-graph display with function- 
indicating LEDs to tell you what the 
unit is doing at a quick glance. 
Large, visible sliders show boosts 
and cuts relative to the flat "O'* level. 
Th e bar graph rel ays the aetu al deci - 
be! level in each octave. Display lev- 
el can be adjusted from virtually 
nothing to extreme sensitivity. An 
EQ reverse gives you instant com- 
parison between the “straight 11 sig- 
nal and the altered one t while per- 
mitting a tape recorded with equal- 
ization to be played bark "‘flit,” This 
makes it possible to play your equal- 
ized car-stereo tapes on your home 
system, with your altered frequency 
spectrum restored to normal. 

. I The Realistic Model 31-2000 ($180) 
and Vector Research 1 * VO- 100 ($250) 
are 10 x S equalizers of considerable 
usefulness. Radio Shack's no -non- 
sense Realistic 31-2000 provides 
large, legible sliders and a minimum 
of unobtrusive switches. An EQ 
bypass, for AJ 13 comparison of al- 
tered and original signals and a sen- 
sitive unity-gain control for each 
channel give you control over the 
two main characteristics of a signal: 
its tonal makeup and its overall lev- 
el, A green LED glows when a chan- 
nel's output signal tif a signal is 
present) matches the level of the 
unaltered input. This is handy for 
recording a proper signal onto tape. 
And when the equalizer is working 
hard to boost or cut certain frequen- 
cies, red LEDs that flank the green 
center one light up or flicker. 

Each channel of the Vector Re- 
search VQ-100 is displayed on a sep- 
arate red LED and the horizontal 
display ranges from -18 to *18 dFL 
A pair of infinitely variable, unity- 
gain knobs adjusts each channel's 
level. Use the bypass to compare A/B 
signals and get the level you want. A 
subsonic filter caps off this moder- 
ately complex equalizer. 

There is a lot to choose from in the 
nine sample equalizers in this sur- 
vey. But no matter how complex an 
equalizer you choose, don't overlook 
the standard tone controls on your 
amplifier. Use one set to help the 
other and don't be afraid to experi- 
ment with settings. With a good 
equalizer to iron out problems and 
create new sonic perspectives in 
music, you'll be surprised at how 
quickly you become creative. VM 
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comments that go with them— 
sights and sounds of the past. 

The reel is Daiwa's Procaster Lite 
with Magforce* arih it should help 
even a beginner to cast without 
major difficulty. It's the level-wind 
"bait-easting'' type that today is 
also used to pitch assorted plugs and 
other hardware. Many fishermen 
favor it for its Sure control and pin- 
point accuracy. 

I've been demonstrating angling 
skills at sport shows for many years. 
Spend eight hours a day target-east- 




Magnet resistance Is coni/ oiled by a dial 
with strength settings from 1 up to 10. 



ing mid you learn what your equip- 
ment will dp. J tried out this new 
Daiwa reel for just such demonstra- 
tion casting at the recent Bassm as- 
ters Classic outdoor show at Mont- 
gomery, Ala. If the reel performs aa 
well in the field, 1 think it's a win- 
ner. 

The great problem with antiback- 
lash devices (and all modern level- 
wind reels have some type) is that 
with enough tension to prevent 
backlash* you Ye also often tighten- 
ing the spool too much to get casting 
distance. Yet Daiwa’s Rex Gerlach, 
a noted fisherman, reports casts of 
204 .3 feet with %-ounce dummy 
plugs and 155.2 feet with bounce 
weights with the Magforce dial set 
at L5 for minimal spool resistance. 
Those are distances many times 
greater than the average angler has 
to cast. 

The Magforce system works with- 
out friction devices, brake collars or 
tension on the spool shaft. I nside the 
left sideplate are two plastic rings, 
one smaller than the other, contain- 
ing two sets of lifetime magnets, 
with their north-south fields oppos- 
ing one another. A flange on the 
spool revolves between the two seta 
of magnets. When the spool spins, a 
flow of electron a ia set up in it. The 
aluminum spool is an electrical con- 
ductor and the current dissipates in 
the spool, creating sufficient resis- 
tance to eliminate spool overrun — 
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Accuracy casting practice by authcrr-flshar- 
man Pagnrmlrom teals reel for backlash. 



with its backlashes and "bird's 
neats.*' 

If you're into physics* you might 
explain Magforce as rotational ki- 
netic energy that is magnetically 
converted to electrical energy and 
then dissipated. The faster the spool 
turns and the more directly opposed 
the magnets, the more resistance is 
created and the rate of spool speed 
governed. Control is determined by 
a dial with settings from one to 10. 
At the maximum 10 position, you're 
still able to get casting distance 
while using luros from A ounce up. 

Daiwa is making a Magforce PMF- 
3000 model that holds 125 yards of 
10- pound-test monofilament,, and 
the PM F- 1500 with wider spool that 
handles 140. 

Sonar va. fish 

Electrons are also aiding anglers 
in a Low ranee X-15 sonar graph 
recorder being developed that can 
chart selected slices of water from 
1,000 feet down to 10 feet thick > and 
then label on the printout the depths 
being studied. And Wesmar, in Seat- 
tle, has a rotating scanner, the 
Omtticalor SS265, that provides 
depth and horizontal distance in col- 
or on a TV screen aboard. M 




Offinlcotor Digital Sonar unit from Weimar 
has microprocessor for color display that 
shows target ranges of up lo 2,400 feat. 
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THE YAMAHA 650 TWIN SALE. 
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Most people would haw sail 
couldn't be done. After all, ihe 1982 Hei 
650 has got quite a lot going for it 
The engine is our 
classic, reliable vertical 
twin. Combine that with 
the typically gorgeous 
Yamaha styling and 
you really couldn’t ask 
for more. 

But you could ask 
for less. So. from nOW 
until April 30th, your 
participating Yamaha dealer will sell you a 
Heritage 650 for the ridiculously low price of 



Yamaha i 

Specials and 
Special TIs. 

Of course, the 
supply is limited. So we 
suggest you get right dow n 
to your Yam aha dealer and take 
a look at all the 650 twius. 

Es penally the Heritage. 

The bike we improved with a felt pen. 
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traditional forms/* says Donald 
Cameron, who built the British bal- 
loon. “But if solar has any chance at 
all of finding practical use, it's with 
balloons/' 

The l44 r OOO-cu*-fL h "double-enve- 
lope” balloon made its recordset- 
ting ascent from a dairy farm in 
South Barham k near the southeast 
tip of England, last August 22, a day 
that began witf: cloudy skies- By 
7:30 a.m.. however, when the ex- 
panding balloon started its climb, 
the sun was shining. And Julian 
Nott was flying toward Dover, 10 
miles away on the Channel coast. 
About 20 miles east lay France. 

Not for rookies 

"It was one of the most beautiful 
flights I'd ever been on,” says Nott, 
who is no newcomer to ballooning, 
He*s in the record books with the 
world mark for altitude in a hot-air 
balloon, 55,134 feet. 

Experience counted on this trip, 
since the solar balloon is like any 
other hot-air balloon— it depends on 
the sun to keep hs gases warm. The 
new twist is the double -envelope 
insulation that permits the British 
balloon to rely on the sun for lift,, as 
well as flight-sustaining heat 

The mainspring of the solar bal- 
loon is a sun-absorbing, black, da- 
cron inner balloon, surrounded by a 
clear plastic outer envelope— itself a 
balloon. To get off the ground, Cam- 
eron explains* an electric fan forces 
air into both the inner and outer 
bags. 

When the craft is half filled, the 
fan is turned off and the process of 
gas expansion and lift begins. The 
balloon may use the sun alone to 
gather the heat needed to expand 
the air inside. But* then P liftoff 
would take hour*. 

It's quicker to start with a pro- 
pan e-torch assist, as was the case 
for the Channel flight. After the air 
is blown in* the torch is used to 
expand the air enough to commence 
climbing. Once the balloon as a few 
hundred feet aloft, the torch is 
turned off and the sun does the 
rest. 

With its internal temperature 
higher than that of the outside sir, 
the balloon continues its expansion 
and lift. The greater the tempera- 
ture difference, the greater the 
lift. 

Crossing the channel, the craft 
had plenty of help from the ^un, 
which generated temperature dif- 
ferences of up to 80*R— enough to 
attain an altitude of 3,000 feet. To 
stay there, Nott tugged at lines that 
opened and closed valves on both 



inner and outer bags, thus main- 
taining the internal pressure. 

Going sky high 

Altitude will be the name of the 
game this summer when Janice 
Brown climbs into the cockpit of the 
Solar Challenger (see Tech Front 
Lines, page 127* Apr. '81). The light- 
weight plane, powered by over 
16,000 solar cells, will take off from a 
desert field in southern California. 

The Chullejige r, which climbs a 
painful I foot for every 13 feet of for- 
ward motion, is the creation of Dr. 
Paul B. MacReady Jr., who readily 
acknowledges that hte craft is far 
from practical. In fact, MacReady 
emphasises that the Dupont-fi- 
nanced project is strictly for demon- 
stration purposes. 

The 195-pound Challenger doesn't 
have the balloon's propane assist 
advantage, but climbs on sun power 
alone "Very, very, slowly," says 
Brown, drawing out her words to 
emphasize the slowness. 

At the same time, Brown luxuri- 
ates in the knowledge that her plane 
will take a long time to fall* with its 
glide rate of 120 feet per minute. 

If she faces any problem at all* it f s 
with the oxygen delivery. At lower 
altitudes, the Challenger pilot needs 
no oxygen. But at 30,000 feet, a 
forced -air system will be essential. 
Such an oxygen system would have 
to be heavy, and the Challenger has 
room for only 30 more pounds of 
equipment. Brown said no decision 
has been reached so far on the type 
of forced -air system that would be 
used. She would only acknowledge 
that several candidates were being 
considered and that slight changes 
might have to be made in the body of 
the Challenger, 

Many changes were made in the 
design of the British solar balloon 
before London architect Dome me 
Michaelis was ready to allow Nott to 
fly it. The first part — designing the 
inner balloon, was easy. Michaelis 
simply commissioned Donald Cam- 
eron to build a standard 105,000-cu.- 
ft. "A-Type" balloon in black. The 
outer insulating envelope was a bit 
trickier. 

It had to be transparent,, but also 
atrongi and the only way to do that 
was to laminate clear polyester to a 
Dacron reinforcing scrim woven 
loose enough to admit light. 

Unfortunately, "if you get glue all 
over the place, it cuts out the light/' 
Michaelis notes. The solution was a 
"rolling operation where the scrim 
carried the glue— hot glue— and 
rolled it between two sheets of poly- 
ester/' This created a material with 
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thousands of tiny windows, each 
about Vi-in square. 

"It's amazing stuff,” says Nott. 
"It looks very flimsy, I was worried 
that people would put their fingers 
through it. But actually, it's remark- 
ably strong.” 

The laminate was cut to the pat- 
tern of another standard Cameron 
balloon of 140,000 eu, ft. 

The full-sized solar balloon is the 
final stage of a project that began in 
1975 with a smaller test version not 
designed to carry passengers. One 
such early prototype broke its moor- 
mgs in France and is thought to 
have been the culprit in several 
UFO sightings at that time. 

Trial balloons 

Michaelis's first trial balloon 
looked more like a pup tent than a 
balloon. It consisted of two cubes— 
one inside the other— staked to the 
ground in his back yard. The outside 
was made of transparent plastic 
film; the inside was standard Da- 
cron ballooning fabric, colored 
black. 

The next shape he tried was a 
"trefoil” within a balloon. That craft 
had a clear-plastic outer balloon. 
The inner device was again of plastic 
film, painted black. But it was fash- 
ioned in the shape of three arched 
hutterfly wings, sewn together. This 
collected heat well, but wasn’t as 
aerodynamically sound as the even- 
tual balloon -in -balloon. 

Even before those early teats, in 
November 1905. the U,5, Patent 
Office granted license to Cambridge, 
Mass., inventor Lee Ashman and 
some associates for n solar-energy 
balloon. Designed for weather fore- 
casting and, perhaps, as a toy, the 
project eventually lost steam. 

Contacted recently by PM. Ash- 
man said he hadn't given the balloon 
much thought in recent years. 

That seems to be the fate of most 
solar-powered vehicles^a mong 

them golf carts and other small, low- 
speed vehicles. The Solar Surrey . for 
instance, built at the Lawrence Liv- 
ermore National Laboratory in Cali- 
fornia in I978 t Logged only 1300 
miles in two years of operation. 

Its batteries took seven days to 
charge fully, after which it could 
range about 30 miles before a 
recharge. Of course 1 the cart’s only 
purpose was to test the performance 
of solar cells. According to Liver- 
more researchers, the Surrey per- 
formed that test admirably. 

That, says balloon-builder Camer- 
on. won't he the fate of manned solar 
ballons. "Solar power is the kind of a 
thing a bal loonist can really appreci- 
ate, Flying to the sun is a nice sort of 
way to think of ballooning.’ 1 VM 
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f iMAKE CASH 

'S CLEANING CHIMNEYS 




It's 
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SUPER COUPES ROAD TEST 

( Continued ff&n page IQ9J 

wagen's Sciroeco, the very target at 
which all these other companies 
hove launched their missiles But 
Volkswagen hasnt exactly been sit- 
ting stilt. Alter all, a moving target 
is the hardest to hit- 

Volkswagen Sdrocco 

VW’s Scirocco is the perennial 
standard of excellence when it 
comes to small, sporty coupes. The 
first-aeries Seirocco is the car other 
companies copied to create their 
entries for this class, and the mostly- 
new 1982 Scirocco is the one they’ll 
Copy for the next round. 

What makes it better? Well, two 
things stand out. The car is obvious- 
ly built with care. Every one of our 
testers mentioned the excellent con- 
struction* inside and out* and the 
way it "exudes quality . . „ typically 
German in fit and finish/ 1 But what 
really appealed t? ub was the way 
the Scirocco felt when we drove it. 
Jl A nice solid ear. extremely stable ot 
high speeds/' wrote one tester. 

Surprisingly^ the Scirocco did not 
stand out at the track. It was second 
behind the Stanza in acceleration, 
third in the slalom and braking and 
first only on the skidpad. 

Fuel economy of le$& than 27 mpg 
is nothing to write home about for a 
1.7-liter, overdrive* five-speed* 2.000- 
pound car carrying one passenger 
and no luggage, though it did place 
the Scirocco third among our disap- 
pointingly gas-thirsty group. 

At ¥1 1 ,000* without any options to 
speak of. this is a very expensive 
small car. And it's not alt that well 
appointed. The Scirocco driver gets 
only tach„ speedometer, water tem- 
perature and fuel It's also short on 
sound-deadening material. There's 
an annoying resonance at moat 
speeds* plus a tiring highway huzz- 

Everyone complained about the 
awful rear windshield-wiper motor 
and tacked-on rear spoiler, which 
conspire to block rear via ion. 

The chassis of the Scirocco is now S 
years old, and as one tester pointed 
out* “It still picks up the inside rear 
wheel in hard corners/ 1 No matter. 



The steering^ shifter, handling and 
driving position combine to make it 
an absolute ball to drive fast, Aa one 
tester put it, "The cornering limits 
are actually quite low. But the fast- 
er you go, the better it feels/' 

And that's what really sold the 
Scirocco to our testers. 

Nissan Sfanu 

The Stoma came from nowhere to 
blind-side the competition. Two of 
our testers ranked it first, ahead of 
the Scirocco, and the rest of us had it 
in second. Somebody at Nissan has 
obviously done his homework, be- 
cause the Stanza is one terrific car* 
particularly if you consider price. 

The Scirocco is far and away the 
class of the field. But it is shamefully 
overpriced. The Stanza, by compari- 
son, cost a whopping $3,000 less, was 
just a? well put together and ran the 
pants off the VW at the track. 

The Stanza chassis is a collection 
of miracles . Consider this: The Stan- 
za is heavier than every car in this 
group except the J200G and has the 
largest engine. Yet it was not only 
the quickest at the drag strip, but 
the most economical car overall, 
both by significant margins. The 
Stanza was second to the Scirocco on 
the skid pad and only ,07 mph slower 
through the slalom. And it won the 
braking contest. The Stanza is even 
significantly quieter than the buzzy 
Scirocco — and has the largest lug- 
gage room. 

Everyone agreed that the Stanza 
interior was weU thought out, fully 
in atru m ented* co mfo r t a ble , spa- 
cious and “all of a piece/ 1 Said one 
tester* A, They*ve even made plastic 
look good/' And everyone com- 
mented on the number of conve- 
nience features. It's the most com- 
fortable car of the group. 

If the Stanza is so good, why didn’t 
it win? Good question, that- Basical- 
ly. because the Scirocco is such a joy 
to drive* while the Stanza has some 
unwanted slop in the steering* a rub- 
bery shifter, a lot of body roll even in 
slow corners and a general feeling 
of looseness. 

As one of our group so nicely put it, 
“This is the kind of car I'd buy my 
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It's all in that tunny wing on the nose 




While not strictly a 5TOL configu- 
ration, the 78-1 is designed for small- 
field operation Duplicate elevators 
and flaps in both the canard and 
main wing give it high lift and pre- 
cise control, especially at low land- 
ing and takeoff speeds. With flaps 
down, it can land at a relatively tame 
54 mph. 

The 78-1 is 65 feet long, has a mam- 
wing span of 70 feet and bums an 
economical 505 pounds of fuel per 
hour. A scale model is currently 
undergoing wind-tunnel tests at 
NASA's Langley Research Center. If 
the results are as good as the prelim- 
inary calculations. Rutatis remark- 
ably prolific Rutan Aircraft Factory in 
Mojave, Calif,, may have the mak- 
ings of a speedy, fuel-efficient, su- 
persede commuter shuttle that could 
pose a U.S. challenge to foreign com- 
petition-even with the funny wing 
on its nose. 



drops the nose, increasing speed 
automatically and regaining lift be- 
fore the main wing can stall. Thus, 
the craft itself never fully stalls- — and 
a plane that can't stall won't go into a 
spin. 

But the canard is only part of 
Rulans maverick philosophy. The 
engines aren't on the wings, where 
you'd expect them to be. The two, 
1.156-hp Pratt 8c Whilney PT6-45 tur- 
boprop power plants a;e in the verti- 
cal tailfin, one ahead af the other — 
one pushing r the other pulling. Be- 
cause the engines are in line with 
each other. 1 here's no sudden yaw to 
the side if one loses power— a reac- 
tion so violent il can cause a conven- 
tional twin to lose altitude and go Out 
of control H 

The Rutan commuter* modestly 
designated the Model 70-1. not only 
can maintain altitude an one engine, 
it actually can continue to climb at a 
comf oiling 770 feet peT minute 
(f.p.m.h Climb rate on both engines 
is cm impressive 2. t IQ l.p.m. Cruis- 
ing speed is well over 300 mph. 



"'What's l hat funny wing on the 
no»?" People have been asking this 
ever since famed aircraft designer 
Burt Rutan unveiled hie odd-looking 
VaiiViggen In the early 70s, followed 
by the popular little home built Van- 
Exe and Quickie — all spectacular, if 
unorthodox, sports planes* with 
wings on their noses see Hie Wizard 



of tf omebuJlta. pa ge 116. Feb. 79 ) 



Now Rutan is thinking bigger. His 
latest adventure into the exotic is a 
36-passenger, twin-engine airliner 
intended for fast, safe, intercity com- 
muter service, a field currently dom- 
inated by STOL-type imports of for- 
eign design. 

Like Hutan r s earlier cremions. the 
new commuter+sh utile concept 
sports a tail-hint horizontal stabiliser 
called a "canard,” Its principle is 
intriguing. Set at a slightly sharper 
angle than the main wing, it stalls 
out first as speed decreases. This 
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C4PplitftfiabrtcqteKl tn u French thjpytifd, gisnaling plant for Vancefraig. Ky^ wai 

can)* d fttmullafitLc by a special iMp and br-okari down far Ih* uprinr law. 




The French connection 

A new era of American hydroelectric 
generation begins this month near 
the small Ohio River lawn of Van»- 
burg* Ky*. when the world's first fully 
prefabricated power plant goes into 
commercial production. 

The 75-m*gawcrtl W.T. Love Gen- 
eta ling Station utilizes a relatively 
new bulb- type turbine with the gen- 
erator mounted in front of the turbine 
blades. The Kaplan-type bulb tur- 
bine (a propeller turbine with vari- 
able-pitch blades) operates horizon- 
tally* as opposed to the conventional 
vertical turbine associated with 
high-head plants like Niagara Falls. 
The low-head (head is the distance 
the water level drops from intake to 
outflow) bulb turbine has been used 
extensively in Europe since the 
1330s- 

The straight-through design of the 
horizontal turbine allowed a one- 
piece design of the E77- million plant, 
saving Vanceburg s utility commis- 
sion millions of dollars in concrete 



const ruction costs, according to 
project manager William Lewis, 
Cost was the prime consideration 
of the utility company in seeking Its 
own source oi electricity. Vanceburg 
(population: 1.33?) couldn't afford 
coot overruns inherent in normal 
hydraplant projects. Sogreah, a 
French engineering firm, worked 



with the Vance burg utility tor more 
them eight years* studying prefab 
hydroplant designs. In 1977, bids 
were received from firms in Japan, 
Austria, Norway, Switzerland, the 
United States and France. 

Engineer Lewis was impressed by 
the welding technology and turbine- 
building experience of Neyrpic; a 



W.T. Lew Generating Sicilian* world's lint hilly prefabricated power plant. ■ Earls operation ihii month on the Ohio River* 
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subsidiary of t be French congtomer 
ate Alslkom-Atlontique- The contract 
was awarded to that firm in I979L Alg- 
Ihom-Atlcmtique agreed to get the 
project to the Vanceburg site in two 
years or less. 

Vanceburg decided on the prefab 
design for two reasons: a turn con- 
struction price and short building 
time. The plant is the Hr at mixed 
steel and concrete design of its type 
in the world , It needs only internal 
concrete weights to moor on the river 
bottom and a concrete ramp and 
walkway to the shore. 

Normally, a concrete powerhouse 
is built around the generating units. 
The Vanceburg plant doesn't need a 
concrete housing; everything Is con- 
tained in the 1 44-fool' wide, 178 -toot ^ 
long steel structure. Other recent 
bulb-turbine ventures that have used 
conventional concrete structures 
(mo In Wenatchee- Wash., and an- 
other m Racine. Ohio) were consider- 
ably more expensive, 

the 6- SOD- mile move from France 
was planned for summer, when the 
Mississippi and Ohio Rivers were 
high enough To accommodate the 
50,000-metric-ton structure, but not 
loo high to prevent the plant from 
clearing overhead bridges. On June 
23- 1981 . the power station was load- 
ed from the French shipyard where if 
was assembled onto a Dutch-built 
ship that "sinks" to load the plant- It 
arrived in Baton Rouge, La., where it 
was offloaded and split Into two 
parts 1o ease transportation through 
narrow river locks. The plant arrived 
on July 25 and it was reassembled- 

River water was pumped out of a 
cofferdam and the plant sunk 53 leet 
to moorings on the riverbed. A 146- 
loot access tower, held alongside 
one turbine housing on the upriver 
voyage,, was hoisted! into place. 

Recently, the upstream weir of the 
government dam was dynamited, 
allowing the Ohio River to flood in. 
With the cofferdam removed and the 
gales opened, the first turbine's 18- 
foot blades began spinning. The two 
Other units are scheduled to come 
online by April L, supplying all 
Vanceburg's power and netting 
S93.000 in revenue this year through 
the sale of part of the load to Hamil- 
ton, Ohio, 100 miles away. 
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Alternatives 

Hot water two ways 

Its looks are not its big advantage, 
but If you don't mind having a mod- 
erate-shed solar collector poised 
over your chimney on the tool- o new 
dual -acting hat-watei system might 
be just the thing you've been waiting 
far. By allowing the circulating water 
to be heated either by escaping fur- 
nace (Rue) gases 
or solar beat— or 
both— the sys- 
tem provides ai 
least one mode 
of auxiliary heal 
in any season of 
the year. 

Think about 
it— when solar 
energy is most 
plentiful in sum- 
mer, your furnace 
is down; in win- 
tertime, when 
a solar system 
would normally prove less than ade- 
quate, the Hue is constantly hot. 
Thus, for this innovative system, 
there is a fairly ' < jLal lu available 
energy profile the year round. 

The main advantage is that a 
smaller so lax collector than would be 
required normally for a single-source 
system can be used. Additionally, no 
separate drain of antifreeze circuits 
is necessary, according to the de- 
veloper. 

The hardware has been patented 
by the Wedge Co,, Box 201, Media, 
Pa, 19063 r which is locking for a man- 




A chiniMy-EBoimlsd 
■olar panel can be 
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angle ham ground. 
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Water that'! in dual -source hot- water tyi- 
tem circular** up and down Hue In pipe* 
that an routed through chimney* 

ufacturlng/distributing firm to han- 
dle it (anticipated retail price is 
about £1*200 and it qualifies lor cur- 
rent tax credits!. Both systems are 
contained in one chimney-mounted 
unil and the solar panel can be 
adjusted from below to obtain the 
optimum sun angle. 

A backup water heater is still 
essential to the system, but this is the 
case in virtually all alternate-energy 
hot- water plans. Solar power alone 
can t da the job. 



Housing 

Glass houses 

A prefabricated, five-section fiber- 
glass cathedral -roof system is avail- 
able at costs running 35 percent less 
than conventional 1 mss -and-sh ingle 
rooling, says E & E Fiberglass Coip., 
Box 318, Bala Cynwyd. Fa. 19004. The 
reinforced 'polyester- resin roofs can 
be locked together in series (such as 
in motel construction) and steam - 
cleaned (no painting seeded!. While 
aimed primarily at Land developers. 




Ftberglau cath#dml-iwf unit i» mabrls- 
hdcs-Icw** comm* In 2 D- and 24 -foat ilm. 

the units could also be used for pri- 
vate dwellings, such as summer cot- 
tages. The time estimated to com- 
plete cm average structure is lowered 
by 2S percent when the glass roof is 
used. 
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Transportation 



A burnt-out case 

The combustion end of an internal 
combustion engine is no simple 
explosion- Example; After move than 
30 years of re-engineering the moat 
basic components inside a cylinder 
Texaco scientists have put together a 
practical, working engine that 
doesn’t care what fuel it burns. A 
modification of a GM 292-cu,4n. 
truck engine, the new mill is based 
on a stratified -charge, fuel-injeclion 
design called the Texaco Controlled 
Combustion System. It will be in- 
stalled in 500 United Parcel Service 
trucks for a full-scale teat this yeai. 

Though no passenger-car applica- 
tions have been announced. Texaco 
engineers say the engine could meet 
emissions requirements and let cars 
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ModllLed titi-cu.-in. GM truck engine Li capable of burning diesel fuel, gasoline or 
alcohol. Et will be Beet -tested on 500 United Parcel Service trucks thin year* 




Its gas engine, some com pressed luel-alr 
mixture may Ignite before dame front 
hum sparkplug, causing engine knock. 



bum gasoline or diesel luel for any 
hie l alcohol), The engine al&o gives 
approximately 35 percent better fuel 
economy than comparable convert 
Hanoi gas engines. 

The TCCS engine utilizes a com- 
pression ratio of 13 to 1; a redesigned 
air-in lake system provides an initial 
air swirl which is accelerated near 
the end of the compression stroke by 
a hemispherical cylinder head. The 
compressed air (no fuel in the mix at 
this point) reaches swirl rates of 
30,000 rpm in the cup-shaped head. A 
Ju el injector sprays fuel into the swirl 
at the peak of compression; a spark- 
plug is fired jusl “downstream 1 " of the 
injector and the flame front follows 



the a will to provide a consistent, 
clean bum. All this does is make 
both octane (antiknock property) and 
cetane (self-ignition property) num- 
bers Irrelevant. 

The engine has a timed fuel -inject 
lion system (modified SSanadyne die- 
sel injection pump). Modified diesel- 
type roller/] if ters, which require spe- 
cial camshafts, are also used. 

An even mote promising ope rat ing 
mode; The engine is designed to bum 
"wide boiling range" fuel. Similar to 
jet fuel, it could be approximated fay 
mixing three parte gasoline to One 
part diesel fuel. This simple refinery 
distillate could be produced mgrv n 
cheaply from raw petroleum. T« 




COMBUSTION IN STRATI RED-CHARGE, MULTIFUEL ENGINE 




1 The him} 1* Injected ju»t 
"upstream" dt sparkplug. 

2m POPULAR MECHANICS 



2 Cup-shaped bead bulldi 
up tfl □ twirl of 30.000 rpm. 



3 The combustion, gdsei fol- 
low the iwliling aLrilream, 



4 Eventual result: total, 

clem, and consilient bum. 
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AMAZING VINYL REPAIR 

— $10 to 120 In an hour? 

hg earnings, repeat business Car 
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BLACK BELT CASES 
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II you own a homo suitable tor the appHcattoo ot 
siding, do it yoursall w«1h a Home Kil from 
Aluminum InduSfi&s. 

Vou ll tavo a* much as qi ttw national 

applied east err jading And it's bo easy to do. II 

you con dnva a nail and cat on a straight Line you 

cbt'i mas, 

Aluminum Indusui&s (America's largest mall 
order siding company) wtlsand yog e cgmpielfl 
M cl vinyl. aluminum 01 stool aiding bn your 
choice of 2S dfteroni cokas end U Biaes, Vgu 
get afl ib* suing paneas, window and door inm 
and pretorrrwd OTmer moul^ngg even all 
me lools end nails you need 

You don't need a krt of morwy , Orthur. You dan 
pay ft* your Homo Kn w.Ni an FHA Home Im- 
provement Low « Aluminum SncJustfle*' own 
interest-free S7.00 a wMk plan. 

Best Of all, once yoL i’vg re-sided your home 
wjtt i b Home Kit. you’re (utomsiicaliy fluaiilied 
to becoflta an Aluminum industries Dealer 

When your friends and neighbors see your 
home and find out how much money you can 
Sivti them, you'll have d ustomers wad mg in Em6, 
You'll he able to make 11 D00 per order . oven 

more if you apply Ihe kib- Whalher you work 
TUlWim* Or part time, youll have art Opportunity 
to make money I 

Whal are you wading tef? IP you haw a how 
Suitable lor the appheation of siding, fusl mail 
thia coupon, or call T-80fr643-9904 
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along a tote 
of courage? 

“I'd hi-cri lu listening lu Ernest 
Ikmingtt^yV Vt\v Old Man and the 
pkis uilicr (crcrji s|.H>kcii wufd 
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ing fxptritnCL’ Tip receive Hu; 
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PEOALPflWEfl f lectrit Drive Systems 
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10 knstaU, us? no gasoline and Id you 
iravel 100 milK Iwr a&fflil IQt 



■ Slam mstataly 

* Recharges ovtrniKitii m any imisitafe 
Outlet 

■ QikIl imldhdliuii 

* Stjnfland anff deluxe rradels available 

* lO-^laytriai Money -frae* guarjnsefi 



* Over SQ.OBC sold worldwide 

• Tax de^icNble Mien OrrStiiben by 1 
Elect V 



Owners Love PEDALPOWER 



“PEDALPGWER hmipi m# gal 
fh* •xorcitm J neod sed w#nf - 
if t * rwitdmlivM " 



B Storm* on. G«Jff#IVUto, 



'PEDALPQWER it to champ hi 
pparofo, J wo crfif u 'I lake double 
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SUPER COUPES ROAD TEST 

fCpnr-viCtfd from page *Q£} 

wife— safe end comfortable, roomy 
and economical. '' 

Honda Accord 

It's hard to place the Accord, 
Unlike the Scirocco, it's not thrilling 
to drive. The Accord is simply well 
made, competent, vice I ess transpor- 
tation — a (food car. but rather unin- 
spired and, thus, uninspiring. 

Said one tester. “The Accord isn't 
really a driver's car- It's a boulevard 
cruiser for a person who doesn't 
demand too much performance." 

This particular Accord was more 
bland than most A $7,400 stripper* it 
came without even a radio. Optioned 
up like the American duo in this test, 
it would be more like a $9 F D00 
machine. That still wouldn't have 
moved it out of the middle of the 
pack in every performance area, nor 
moved it past the Scircceo or Stanza 
in the finals. But It might have made 
the Accord mart memorable. 

What can you say about a car 
which does everything well, but 
nothing brilliantly? The interior is 
nicely laid out, all the controls are 
11 so handy your cat could drive it." 

The handling is "predictable, but 
there's too much suspension compli- 
ance. H loses the line quickly in the 
bumpy, twisty bits, and how about 
some good tires for a change?" Our 
testers also found lots of road and 
wind noise, bobbing and weaving at 
speed, and rear end lockup under 
braking. 

On the other hand, everyone ap- 
preciated the excellent luggage 
room. "You could park a Scirocco 
back there." 

Toyota Corolla Sports Coupe 

The Corolla Sports Coupe has been 
around for something like five years 
without change, And yet* judged by 
almost any yardstick, it easily out- 
did both brand-new sporty coupes 
from GM and Ford. It isr/t in the 
same league with the Scirocco. 

Most of u a tho light thi s was amo n g 
the best looking cars in the bunch- 
sleek, crisp and modern. The interior 
was just as pleasant. "Jaaay without 
being garish." wrote one tester, 
“and surprisingly Teutonic," 

Unfortunately, the Corolla's chas- 
sis has been left behind by today's 
fro nt-w heel-drive competition. It 
beat only the J20DQ in the handling 
and braking testa, and was the slow- 
est of el! at the drag strip. Even 
worse, this lack of power was not 
compensated by good fuel economy. 
The very noisy engine was called too 
rough to rev beyond 4.000 rpm. 
though the red line is 6,000. 



Where the Corolla really fell apart 
was in t he dri ving, Th e h andlin g w as 
described as "awful* so loose it feels 
like somebody forgot to tighten all 
the suspension bolts." 

Pontiac J2000 

According to GM, the J-cars are 
targeted at the Honda Accord and 
VW Sciroccc* while Cadillac has the 
temerity to be positioning the Cim- 
arron against the BMW 320b 

Our J20O0 was barely competitive 
with a Toyota Corolla designed be- 
fore the oil embargo in 1974, and out- 
classed by the new Scirocco, Stamn 
and Accord. 

At the track, it was fourth in accel- 
eration and last in braking, slalom 
and skidpad. It wag also, by far. the 
noisiest car in the teat and only mar- 
ginally more fuel efficient than 
Toyota's gaa guzzler. The J2000 des- 
perately needs the five-speed trans- 
mission and larger engine promised 
for later this year. 

Part of the J -car's trouble is that 
It s a good 250 pounds overweight 
compared to the competition. 

If the engineers dropped the ball t 
GM's stylists have done themselves 
proud. Unanimously, pur testers 
thought the J20G0 was by far the 
best looking car in this group, A typ- 
ical comment was "Excellent , * , 
trim and sleek . . . total integration of 
all components is beautifully han- 
dled. A credit to GM styling/ 1 

The dashboard carried a full set of 
gauges, and everything was pretty 
well bolted together, but it p s the 
details that kill you. For example, 
take the Instruments. There is a 
gauge for every purpose, true 
enough. But the angle on the plastic 
faces reflects your own clothes. It is 
impossible to read the instruments 
while wearing a white shirt. 

Our testers' comments on driving 
the J2000 make dreary reading for 
anybody who's hoping for a Detroit 
renaissance: "Handling is lousy — 
lots of wander, limited compliance, 
rough ride, lots of body roll and wal- 
low that gets worse the faster you 
go. The cheap General tires don't 
help." 

H \ . . Cross your fingers and pray 
you get the gear you want." 

"Poor brakes, engine detonates 
under acceleration, a scary ear to 
drive because the front wheels have 
a mind of their own. Tiring to drive 
fast. Impossible to drive slow be- 
cause of the high rear-axle ratio." 

Mercury LN-7 

Ford seems to have a very naive 
approach to automobile styling. The 
surface development of this body is 
so overdone that it detracts from the 
basically good silhouette. The heavy 




mb strips, high nose and absurdly 
flared wheel wells scream at your 
eye. There’s no rest* no pause H no 
subtle integration of forms. 

The interior is just as bad. The 
dashboard on the LN-7, for example, 
has round dials with white edges* in 
front of the driver, square dials with 
silver edges in the console, square 
chrome handles on the heater con- 
trols, round chrome knobs on the 
radio and black plastic door knobs to 
set off the rest. It's as though five 
different stylists each worked on a 
different square foot of the dash. 

The rest of the interior is equally 
un integrated. The seat guy made his 
seats too low, flat and slippery, with 
no lateral support. But the steering 
wheel designer put the wheel too 
high, and forgot to include a tilt- 
wheel option. So the driving position 
is like that of a Harley -Davidson. 

The engineers a)] seem to have 
worked in a vacuum, too- The four- 
speed gearbox has no reverse lock- 
out, and first gear is right next to 
reverse. It's got. poorly spaced ratios 
and loose, sloppy linkage. 

At the track the LN-7 was a mixed 
performer. It finished fifth in accel- 
eration, fourth in braking, third on 
the skid pad and a resounding first in 
the slalom. This is consistent with 
our test results for the Escort sedan, 
and the curious inconsistency is due 
to the basic design and the optional 
TRX suspension package on both 
cars, Jn a conversation with Ford 
engineers subsequent to our testing, 
we were told the suspension is 
designed for fast, evasive maneu- 
vers, rather than steady state cor- 
nering. This is borne out in the 
apparent inconsistency between the 
slalom and skid pad results. 

As our slalom tester explained, 
f4 This car would be just about 
undrivabJe without the TRX option. 
It wants to slide, there’s Jots of yaw 
motion* lots of feedback and nibble 
through the steering wheel/' 

The LN-7’5 little engine is sorely 
overloaded. It r s slow and rough with 
no redeeming qualities and runs out 
of breath quickly. It really needs a 
larger engine and five-apeed trans- 
mission; both are in the works. 

Imports have the edge 

The American car companies are 
losing a billion dollars every three 
months, even when the Japanese 
are restricted by import quotas. And 
it has nothing to do with interest 
rates, inflation or UAW pay scales. 

The fact of the matter is that most 
of the cars Ford h GM and Chrysler 
are failing to sell are, with a few 
exceptions, not as much fun to drive 
or as well executed as the cars from 
other countries. PH 
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Here's everything 
you need to be a 
successful sign-maker. 




Investment: a bout $ 800 * 

Now you ran £tan your own sign- making 
business with the New Hermes Engravograph ' 
This nw vcralile machine Sets you engrave all 
kinds of auracrivr signs. Quickly, easily , and 
very profitably Sijjm (or stores, hanks,’ 
hospitals, you name it. Unique feature adjust 
able to 21 finished fetter flags. And its com is 
so small, il pays for itself in no time. You can 
Jeanuo 



operate it in mi nitres. 

Hermes wilt sfSw? hdp YPtir 
business started. And wr triK'k all the sign 
materials yotfll ever | 
netx) New Hermes 
The source lor all 
you r engravi n^ „ i ^ T ™ a™. h,^k 
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as your saw . . . 
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McIeFs wirh prices and 
produtTHm ift-dk: t«creli 
dire^i frtjiri Vvsrlii'i brg- 
m mold manutjtlufer. 



SEND 

ts.oo 



f. 0. WK m -WJCMilT N. C 2ltf 1 







Telephone Listening Device 



flrtgrfl felnphOf* tonM^aflCipni i^yOui 

e ir :t at tome CD^^ecw wiwetM i t*f 

t&litVt Ur Ilf- IKC-^dt #ld VGA" 

«i!;i K i[ni€ gi lf{ftph*nD L (f£ SUrts 
*j1i>nii c*iW n an s^ntrf 

fecr Pi -fetf. -wte «i pawns [antrum 
3«J5 ikvW vrftan. phm? n hir^ yp 
Thg- OfviFf ft mil IP JTWitng 5^CE_ 



Super PdhiU 

Wireless Mic 

IQ Wta IW £»w*rM TlUfi m»- Jitol 
Tiiji^'j, up lu t fnc !P M*t tU 
Eiiv In aaw"iWe ■ i UV CdHpry m inci | 

CiH (WSJ 731-1000 or nUtttiH- 
tar ba USI bmp. F.O Atis PW-U^ NMbwAvA »R1 
CMi Knfl for raising^ Irp^mittfri 5n^*flBri 

inP nrhri tpeclaniy -Icrrs p^CTjjfie I? CD IP U5l Cntf 
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PM LOOKS AT 

A POUR - 
ON RESIN 



T*Ck-glu> plant tpKimtni Id a table- 
top aurtwea, than pour on resin mixture, 
Bubbles ero removed by pooling a torob 
flame lightly over glue surface 



Equal parti of raalo and hardittir are 
mixed together for two minutes befw 
pouring. The mixture hardens In a day. 



T able Top Resin is. a finish with 
a difference — you don't brush 
it on— you pour it, A mixture of 
equal parts resin and hardener, it 
has the consistency of honey, 
When poured^ it forms a finish 
that's similar to dozens of coats of 
varnish. Since the coating ia so 
thick h it's ideally suited for em- 
bedding coins, photos or practi- 
cally any kind of specimen. 

The resin is recommended for 
protecting and surfacing fiat ob- 
jects, such as tables* bars and 
countertops* as well as plaques. 
It's available in 16-oz.* 32-oz. and 
l“gal. sizes at crafts shops. Sug- 
gested retail prices are: $13.60 T 
S 1 9.39* and S&4- 4 ft. re specti vely , For 
more information, write Fibre 
Glasfl-Evereost Co. Inc., 6600 Cor- 
nell Rd. r Cincinnati, Ohio 45242. 

—Rosario C&poto&to 








- Mi*™ 

VVH ARBOR 

* .iic ™ W* SAW 

c70wclj1t nxn, iniUGi. cut! MXP- 
origin 4i dow, ftatfd- 

■ngi Leo S4ot3fl matrzr Rip Aemrji 
^ jignrw?flS 14 W- *ddi fl&ii 
bearing mg<fcl 11JH«Jr|l Takg* 
t j h,p m 01 ill &r lai jtr lundard 
romiM aruchme*& 

Iba mb lachory *Da.OU 



t TOM 
ARBOR 
PRESS 



Many lab Auci-Ti u pfisiing br^r 
nngi, nr *hak*. tfomrollsd bfrndihfl 
qn.] -ifc-Hiiihg iH.ii □ I pniilinn anwIL 
and mae-iinod rack, and pinion 
tinvr Cast i run ^amni b-3Ci 
lor r&qid<l> ona snongm 3 a depin 
0 < rhroal 37 rt>4 #A a AP 

-at. fJttDiy 9 y4 P v3 



HORIZONTAL- 

VERTICAL 



po»«fr rooJ*hAw#n<n:hromfl.flmnci4M(f 
or EM m Olftpli- oheidfr* s-U-ll but (hey Jb The Si Hit joft 49 
lonli c®*hng J lo ?! iiimei I ha price 1 And Iharr pdrrornhxnre 
^»b«n proven m i*iti*opt-DNi*j a% Million in4pror»i- 
iddalx and sennus imblpun 
front frfl o-tivtl bt AMI I low pnen, 5h*ie are Quality 
laoli Th^ ,rr lull icalr. lull sport a n d orfar Igp rx 1 Nofm 
ancf And coition *r* good -f^BCKH why w* aie 

ibM 10 Ofto< such values Here □ how in do il 

EnQmrer*4 lor nmfrilcily: Allnr yen's a* engnnn*ring 
rehncmenli b-iMkialily all I ho- Pnplp hpk-n b#f*L anm inarrig in 
order Id yOu m*m*y Fllur fUKhMrtB: S^coalry 

dblig k-pO xulotnarid maChming eq-uipmenl cuts ons|i by 
Ctttling prgdvtlign time pifll Ord.njiy Jwd- 

wara il*mg rapCqt* Cull Q** pani Tflr cnoWTttui ISyi*** 

f Volume Our Crwh foundry Car huge iiaaa 
ISjj pro-ffuclhon IiciIiEibi o**d our large buying 
j" _r pnwar all Inp ccsli dnwn Olee-cl ■•clewy 
' pwlillt tou poc-kdr Iheifl^mgs bdi >pf llill 
□ihai *uf Ewa wrnhc go4rim*»i 
PQHfl SAW: Out IM! arbor uw comn conn ■ 
t' plnEaly J*.wi 4 nhl*ih wdh gin^n-l haii ogn 
ti-W*. Ilfoty gn«d ipbl I wf h j i I #nrr? guige 



I rv frddilioN ydu gel a rrec- sa-l or rjh- nnl bag a plan t I ha I 
shnw ysy how wHh gne jhi-f i q 1 J.'4 ply^tMd yCKf C4h 
ZQirvt mhiii iM.l t k lloa-i modri w dn a b<g 37' i2*' 1g^ 
Cabinet rip lence an^y |7 aomciona^ Ar>d ygw c jhi ul* 
yauir now law Ig ctfl dvl the CabinnE bale 1 



BRAND NEW ELECTA FC MOTOR 

WU Dui-mopE a kill I h p 17 fin I o b lactory 
IDUrchiSfld Sflp* r*iely i5 j 55 J M 

AMT OFFERS TWO GUARANTEES: 

C'Un 1 MAY HOME V BACK GIMflAH TEE 

Try any OP bOwer ‘Qri.s a^d coi’r.pare il wilh any 

i^mdaT mechine al any price 1 M nol aafiilied 'nlurw' «l lor 
prompt no queiticKi-i ai^pd refund' We pay thr reEum 
yhipping rhargiHi 

Id TEAR LIMITED WARRANTS 
Arty part EW parts Ofl lh49e AMT pdHVK h>dl9 reeoept molcw 
winch ca r ne9 a o r re yeai aimmul Hjf^ancyf which bacdrhb 
lrtObdtdJ1iy< Tor an v WJKW1 wllhIft-tD yea is a her purchase 

dafe win 0* ripnirad or r*fi|*c&d by 1 h « ractory with ao 

c^ar^jo la (hw pWChHWf olhar ihH M 4»Hhge 



AMERICAN MACHINE A TOOL CO., 4TH A NO SPRING STS., ROVERSf ORD. PENNSYLVANIA 1*4*4 

F-- - BUY DIRECT . . . USE THIS HANDY ORDER COUPON TODAY hi » — « 

dMMHR Mai^hnw 4 TwP Cc„ C-spl- PHH2 . Fgurth * Spring . Rg yf< Pa IV44A 

| f ^1 T, 1_ 3 f'lean send me Ehe unlEs c.hectiiKf Paymenl in luN enck>s»d | CV S-5 dhpdS't nich | 

Hem- mtlosod balance C Ob J m%rll tw Jpl ly uti yhfd *+ win rarurp .j nu |ftm 30 day9 tor 
[ iuM ra irnd no quosiiom m«d 



I o 0- tllttfrtKW 

□ 3fand*rt3 rip Nnc* 1650 
□ Lung cabinrf np fence 1 17 M 
□ &dh beenng spingi#. 

2 D Elflil under. 15J CW 

D 0<*C Mftdwr atraohiheei SI MW 

0 Mil re r.juue (or under, il K 

3 d I?" tw.ng. a !* 1 ha. 74 

□ frer^rd bflji o**ring N|he5 7* 50 
□ piale U 50 

NAME 

ADDRESS 

CiT* 



Q Long h*d «WWl WtiO. SSI (W 
h Q race pi&ie U5Q 



l^nibfliai-i^iAtAi r+vdal 
Cijlli^g ba'ididw. SiLii 0g 



Turning ChiHlf 1 ar Bjn-y 1 JEhi- 

□ Sfli al 3.SM gg 

n m n 123 K? 


&*n*ral f IkIUc HaI^i 
LI S4? -/rr*i«h trlhtr ilft/ul 
□ 1^.4 65 iTXi'chAmd fepBidlefyl 


C □ Jwnl^-P'Anfcr. te3 30 
3 □ M.Y-i hearing ipinjl* HSffl 
C □ 1 Inn arpn r pr^w w 4 h 
V pOIiPHXi myJl. 164 95 


Vmt nur Rnvcrxinrd Taplgry fhgai-1 
rgo*ri iiji innw umt j* iinca* 
*in *iig Sp^C Sn 1 14; a 30 

dn ws^^daeB end 9 in 12 0*1 Si: 



EARN SHOES FOR YOURSELF! 



I 1 r j * j can uk a ^mi 4 Mj>jn Sh'.w o«derL j 
muoin. -you h'E'EP NlVEH BUT ANOTHER 
ft ifi OF SmDEsi FrrnSnowj tarYnuntif 
p*ah irirtH 1 1 EASTfW^n 300 rml-wJ|un^ ityiH 

Id*™. «rt. bch^ti fhentw -fOt« y«uTma« 
■■id ircnJlyiH ^dutng piy «rj e n -md will hi^e al 
■ imaI j ih >vute V'UV " Irpm wfi lcr> so 
eau-r FREE Sl+Dti Yu. i rigir i inw^qi l< yet 

WOU CWi Pare lid ID |TOa * Aim t r i- t fci^lw.ii.j 
Mindri' 1 ) lire | - f u I ■ i y an cuthiuro ih^i in uVh 

41> tfr El, P»dt)U AA EEEE, tS yduir ftifJ»di A4 

nai^bchn. L^hUaTl -or FREE 5;-n-ng 

fluilri, L'vCiringT^.ii- jnrf &,vni,« Qrfnri TODATi 
MASQH iHOf MFL CO DiplK.|Mi;.ii. fc iii«j ?-n, wii-. Sc7:m 



1-4S Uw3,«K 
MWl Hutdam 
3**1 PyKtwC^I- 
3 ^kZTVi« Skin 
MlWakffC- . 
a *2 1 Part*' C«bla 
3»2^i SMI. T'hop . 
3^24 Pertat C4W* 
3 ^2? pgrfar Cabta 



Nr Odi. P 

i t ?» ii'mii.o ■ - 

7. TO 4¥Z4 Mi ic 

f FW Pgrtpr CPbH 

4.95 « 2S 3k LI ... 

900 4 k 3# Hifiungnd 
9 75 4K37^«AllM- 
^&5 4 m. S- 2 1 -3- W4lk«r 
9H 4^54 Porter t:«blp 
10.00 E^44 Dalta-5*ari 



i All KkIIh rlrtlh bm*-k<fd i! -Sp^riffc. rnir wr>.|| nr ITLf-ral 

3 w ill ShkD A WIN ed I Ir Sdh I Tv t ! nH 

4— WONKY BACK GUARANTEE 

h Other tiH« avAkiahte ak Pu~«fI pucea — I'lm-i- 
quire 

■nclirt* ftW tor poetao* encE hendlhu. Sand cIikI 
□*- iFiwey D*tftr. NYB R*e Ikbd Tu 

JACK SDN TOOL COflP., DEPT. SHO 

3745 jKk*gn Aw . Lon* Ivllhd CHy, H Y H 101 



BELT SANDER 



PftCIJJOri neffk T duly Mhder m- 
ctudei ■ 4" h 35' aandmg bell 
L A« !f3 hp gr > □ H ■ j.-n h mglgr 
Y-pulley drive a"3 rtiu ib-puFf-im 
dnwa jpmdlp 0(« EWndV «C«B- 
Qfy 117 00 JAH Micro gauge 

H94KKI1 1 ft lfr« SCO A/1 

rob iKibrv DaiUU 



SANDING 



BELTS 



THE HOME SHOP 

Machinist 



A brand new bimonthly magazine 
tor Ehc serious anutcur mschipmt 
and the small commereiil ut 
m^chmo shop. 

Proieets io buikt * New develop 
merui, approaches 2 nd pEoJucis 
* A forum tor sharing idea^ And 
mformatiori ■ A pica i new jl bop 
pa liner to* you 

Subscription fares (USAlSt^.OO 
per year, Canada an J other count rici 
S IH-50 LUS dfllkrsl VISA tit Masiet 
rani orders: Fhone operator 660 Toll 
Free 800^24 - except California 
Jr California 800 S52-7777 
ur wntc 

The Home Shop Machinist 

I i i 'r The Village Preai, fne. 

Pn^t Office 96S 
Traverse City. Ml 49684 



4 FOOT WOOD LATHE 



LONG BED WOOD LATHE 



JOINTHI-FULNIR 



Drift* Fh® |ob 0 M 15* uiiJr Tutuia* 
1164* bed rlili, icrew *clmn tail 
lfeCiC.li liie any ii^hj rtgtgr 4 ' lai;n 

pi4t« 54 » y> */!-» w E 

iba US.6 ficEn*y *07i75 



M iWHOn gP 1 ^ delgi* h#pv v 
d'jiY 1 H|n^ nai ball healing Iivb 
L tMltri in fill s'nck and «Bl r 4 h«Jvy 
D#d ryf»* 44 ibl mj |t n 
I 0 b -Htury *94^10 



4' pl 22' Cail irnn and ilppl prr 
ci*ign ground adLlUflapId rfthlSi 
r it fiijjniHig omta bevdi CuUId 
T.'Ji' dppth Ppsi^fl jdpjEti Ir-dm-Cr 
Id 50' ^f-finl kikivel und dual 
guard* Use Any rt^tilHnr Pnpc-s.on 
cal h?ar^g andullH.ftl mgdfli 
i'^nnOdi ■-JiE.fr 4 A 

f □ b fftetury *Dilti|U 



Ibl Ic.t fftCEnry v Ofirg 

DELUXE HEAVY DUTY LATHE 

frjubic *hi«nj«j, KibncMwd icjj h(e 

r **7D,SO 



r p- j of j in 
tft\seiora sj-'h 



Hugh %Wfl 
njKWHd tniiii 



AMERICAS 7 BEST 
POWER TOOL 

BUYS 
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A quality 
machine that 
YOU built! 

* ' 7 Tryke Models, 

and 6 Bike 
Models. Many 
'■*35 p accessories, 
including 1 

Miil m bench 

Mtflfif seat 



SURER 

BROMC 



SUPER TRVK£ 

Easy-to-buifd 



semi*kit saves 
you money. En- 
g ne is completely 
assembled, frame is weEded and 
. parnied. With common tools and 
our 22* x 3-T, fully Illustrated 
Instruction sheet, you just bolt 
everything together and start riding! 

* Rugged v*htd*i powered fay S hp lo 



16 Jip Am*rc*rvmsde engines r 
All hiv* lorqu* converter* (no shift* 
Ing), fouMii^h sue pension and 
tough , lubuler ate el f ramai. 

* Can be llae-noed for ftfOtl riding In 
many PtfltOI. 

* Cln be regbtsrsd am farm, machlPV- 

■nr- 

■ Kit prteed from ht 9 .us in howjs 
loti eCcmarln. 

Ospt. NCA PO Box 114S, Benton Harbor. Ml 49022 



^ V 

exploring, hunting fishing, Hi 
and occasionally even for Wj 

work, El'iese machine Lriiipy d 

Eot or pleasure, If back: woods rid- 
ing is your Kind of lun. write today 
for a FREE colof brochure, to: 



Carl Heald, Inc. 



and what do you get?/\ 



From the Largest Maker of Bike and Tryke Kits in the Wcric— Carl htaaid 




FREE CATALOG 

This, unique., proTessmal-qu silly fasten- 
er sabinet ii the "tiff' 1 oui n+wful* 
color catalog. He-avy-duiy steal cabinet 
with rerrravafalp, partake drawers come* 

In 2> 4- and drawer jlhs and Bvariaty 
ol colors- Also clwu from a uhcthtfi 
of htghMl<|UB lily fastener issodminli 
fpr the home hendyman, woodworker, 
metalworker, 

far fro catalog. call Or send coupon. 

TOLL-FREE 800 253-0405 

(In Michigan c* Ik AGO £32-Q1tiS? 

Nam* 

Address 

City 

Slats, Zip — 

RgidSu 

DepL PM43 

3265 Block Creek Hoad 

Muskegon, Michigan W44 




Decorate your home 
or office with a 
PIECE OF HISTORY 

Suptfr ly “Caftfd Antique 
weaponry and icceMQinn 
ol Alford able price* 

We stock *?me ol Ihe mwt 
rar* and unusual ardiqur 
weapti ns, accessor ire and I heir 
iacsimle*. in ihe world. 
FcatcrLn^ unique military 
swords* cercfnanial diggers, 
percussion muskets^ fmnlock 
pistols, bayonet^ battle 
shield* and more. AH in fine 
locxcetknl Condition ol 
iimaringly affordable 
prere 

Send Si CHI for 

fu liberator 

I- Wide Arm Ltd. 
P.O. Bai ]V4 
Pcddin£,CTGS £75 

rVafir I nau 4 'ifi V 4 /jtw 



■ih 



SATELLITE TV 

FANTASTIC BO KH t MANNtLS 



Nm jr.’eir.i DEnjInjifion pans phis bq 6 X II 
IWK+: fwtisd W fr. jumirq fifa. hdj. LXJFi jr.? 
E^f-ens si tftmum [H¥»5. fir wfe ton 
IV :.r r ^ red 1 Ktplcn MB 951 ^ 
6*f. Afld f ? 00 «* 1 U CUM IJwr HUUl Of Cpf i > rf 
ni CDtflffli* I«i UOaiB6J-bM5 W£w 
SttuITV EbCUOOci PQ Dui?13-u Ma-Uid FL 



LOOK! 




WATERSAVEH. a 

MRVflTi ient way to . . 

tm energy an* money up 10 S40 

per year I valve Installs easily on shower 
head. Control FeaLgra allows com p 1 * 1 e 
warer flow adjustment. Solid Bra&sf 
Chrome plarea. 

$8.95 



invest 



today 1 



So mi check Or money order TO: 
Trtbule EntorpfisG& 

Tb2a W. Randal MHI Road 

Box 120^64 

Arlington, Texas F60T2 
Futt Money Beck Guaiemee 




H. ! gh Cost biHaiable Boats! 



Iasi lor #aii 
pjch small JTii u rrtf 
|i^ Hid Hi tint)] 

CATiOM. dnprm amt 
FhtjftJrmcunl C.T+K 
■ While lor wif il REE 



u-M E*]* Dopt PMJfl 

Sr hYisrw 



i(Ai»i i&v~f 



pay $60Q tlCOO «U rw™ 
hr rti toCiuLM Dual 7 



TRS-80 COMPUTER 
DISCOUNTS 

m Lh D 4 CQt.nl Qn.pIlCQf-Dwfr'fe ^ !*+**♦ 

amiw**' FWMJ SH*CK 

■ Fiouff Qiipoi ■ NnUui-rt-tfim 5 «i« 1 m 

* C JI FWtQ 5 MHh-H WpniM, H Uul ITtni *nmni>a 

■ Wm p^rp fe t pi l SWSCOUWT PflH?£ LlE F 

scon tasso 

Skirn 

IFU 1 M ^liuDnitModMNi^ WWW' 





ITS A MIRACLE! 

Chitooil Lighter 
Guaranteed to Light 
Your Fire in ZO Minutes! 

- Ng LkfiNtvr Ffukl M'*M - 
FOB FR€E CAtAL-OC 



cq. r 



D£RT PM 
TK 75IIU 




MANUAL TIBI CM ANGfl 

Fii yaifl. own lkr< llm Chi my hfchi 4«vd 
4Wr^hD>-k ck-J -wibnli *wu or rim t fett.lM 
►H" , hr.ii.lAL> c-* uhu> >-'Ppd Cu'l a' u.-|t* 

WIKCQ INDUSTIHES. 
INC. 

MO him MH-TH-iilf 

yfhriw^WJf 




SAVE 

AiS^hlcDJi Hii«U»CMHXD| 
CnnhiHr kit 0u^ iKtory-dn«t 

CfllWl Dl Kll C^li uc4i Jn ami 

LUEi-iiDO Ftp* re 

'^jiI 4- .i ^dPHir ■ Jljflo 
1 ^ 4 * IflmiTMfllflrr - 5*50 

iftt^CxCic gi> Ifr f jwcnasfi 

Cedar burg, Wis. $3012 
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df 'Know your car inside and out 

i* i 1 1 i i K niY*. hnw ki> fii il Im tun#- jI l- ft. t#-Fhifi t il tc F.kiSOn woiiL'ihOn manuals, L’dch One ll 



r^ciorv ■M(krV' r nip manuals. Edfh One in CflfcTul-ly rt j _ 
^niicn (cu -im: hy car owner Ckul 

uriri iu (Li?CuH-. yei eompkt f nnd <fc[*rkd mciugh | 
<¥cn for prgfc^ion&l, uk. Yew. gee »LI the imfioftaiit | 

informuliEkrt phi 9- hiLndrtdl o\ I h-C bc*l picluTFi. ilia-- 
CrjdH. jflJ ^pwifirjliuni. 



■"Kno^ ho* Ilj fii j| ,io Hiw il . m ter *ic< it . . [o 
lk«p il nmmnc nphf The TOT At SERVICE MAN- 
| L A L for ywi tit mi|. 'mu ho* lu do cvei jihm.e 

I from i+ tirkinur ,i J]ir,l iTicn-l lO a niii^r rtpiiLF 

I I Ci I At SERVECfi MANlUAl S j tt dlpm of officii 



HIHZOtl Hnl » Tt m ftL I W.7» JW t MM *rfk I Lftll 

rtKCDH-HHE 3HSI »w-ij|I 

MliHMtkfiii 1 i**i 

MrRGTW^ EEN7 : Id M 7 2 rh.] "■ ura 1 bcw4 1 E 7,« 

Niretcfitcw ijd si^s ui« 

VE3GEQC1 MNf 7S0 tR rPWh *- "iUHl 1 3 

vucun «NI rafl.rafl ti j 7 * -ows p..i ? 30 1 1 7 « 

WrBCKJfi BTN2 fil-U -re ?l|!l JK l J&D. ,1 *d i 133 91 

vnenmm ■* rio^M ^ . nits 

msCijPT monarch Ft SO n™n m 1 to *t 



WG FILTH. It rDLTP S6 55 
■K Miptll SM *■ il i™» 

MJLMGE t3il [ppn I 1 ■ * *w il- 
HUMCI vT fr*- 7 EMir ■; <udUv A mup moan 
MtdC iiwt it 1 fctfr* 

Ml ha' 19 71 Si r-oJfrT. rwr U^i \.n=zm> 

Mtmf*. ClrfMEOlFT 7K-M DU ^hiin^Vjrt^ 
l 65-27 <4 **Wl 

NIJ5TANG Vl £1 -7 3 CC<m * ^1 
yi.T-H-HC D 7 i 7 S 1 inMIT II I 'tb A VS mo «3 

ULAJJWG 73 60 CIWT k fr J 

h^Vft. Cf+f IBGl FI 69 - 7 * lDH '1 II nwte 1 

0 LM CU*lAU 7 Q SO ■:-«« ^ ^'L -I « : 
ft QUHfllLi OH 7h Luv+'l II » lM 5 1 
WtL^UMTT f.i-73 ;0W 1 I DC 1700 vK&l 
WTL *ft. ?fl W «4 "OCK S >^C 1 Vfa Ml'- 1 ! 4 Hmv 

ML CT U } J ott v“ 1 EilW- 
PFOCFCn !M £-1 »IMVs s 5 tjM 
P 1 UM 0 T sn< OtfVI, T 4 HD uj-ft'i jl *o*s 
PtlAtQT pl mj|n “i^i 



um r i- ac- umi p -utia ,™. om 
0AV%UtR ! 7 r k micii Ccwon 4 J.’Ctt " r-y. ■ 
CHWHMGFH 70-12 M <6 

CiMnkC -1 iitgg-H 7 7 S. ?- -x#i 

CHANCE R ft 7 70 k- ll *OMJh }D 0 L P T 
OMf&U n 7 ic-rs ™m 

CHIME LLI V** 4 k. IA.-N Ml IM>WH 

WMffn F 6 -* 0 ^«n U 
OtCMHOTT 794 D ttein il €-d^ f«iwi 
CHFMHft PI l-J h* ill manii- 

CHLMHOJ.T S j & 1 7 IEP 1 i r ‘Kl&'r |« pll' 

OtEMNO.IT iA naWhH il U H 

CAWHET ps l-:f 4 «i ™jJ?i 

-DtCYfQLFT 64 »3 Ivh A> B^ r »« Gjpu 
□iftl M ^2 Afl r™ d 4 ft A 
CMtn LUV tl Hi] [MPI *1 pci '41 > 0^1 
CHFVI naiUP 6 P-J» tt ILin^A' «di yin CMC 

twn VMS to ^ m [f u -NriMi 

CWirVET I 2 < F? Tictvp kipu inii: |ip! jmi 
CITATpCH Prj HI jiVu .:-irl P^MNi, 
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CHEVHDLEE RACING LhGIPS '■->■ l[ ^U 
tHTVT N-ACINC THE EUA|| HLOCh p t-^UVi 

CHEMr FT^TEHMNhCE jrli-'i ri >*01 ir^ Lmoi 
C«N ¥T iwflu *L» N«tn^ir< 

OfEVT Muu BLOCK, HP. ID kfiHUT 
6MWTTI NfllOflATIM UgNCE WOl £ '>4* 1^ ij*i 
f NHLTi.DUj r *12- FT' r,*. T^ijn wctycii »*sKs*-j 
r atn &UJ.LL BLOCK, *a .PL . : 

T-Cflo Ml hM B iait la it ldo i Jt *to 
PUtm, '■■l™ fa iBfcujfli ■« J-Vr 
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HUM fl t [ft/C CDtKiKft TJC ItSFi iieL IrK 
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<HG 1 N| nm r r fw^ik ^ trz- ^ i ^ [-■ 
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JURE RRQMPFR Ili-Ee, 4 ku 3 *ftr- 4 -£ a U. kill i^lh 
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i m HNI« HAACwtf REPAIR pfujf TflUw 
1777 KITOHEh AmJAHCFl 6 i i^^LH IKftl iuri 
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TOTAL SERVICE MANUAL 



T ,n ti y iz l un cuarah i e i n Cis f ou® vdnc y b if « 



GENERAL REPAtJ^ MANUALS TUNING GUIDES HOME REPAtfl - TECHNJI2AL HOOKS 
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WOODWORKERS! 



9H PIC Tim 
PET KQBft, 

Ii.'i|..h . KH!|- 

CATALOG 
S t <ifi 



Find twice the treasure 



OFFER EXPIRES MY 3 111 



TILLER USERS 



< ONLY 



ft * 169 °° 

~A YEAR 



Can your machine 
do all of this? 

A Handle with juit DNE HAND. 

* EVENLY fareah, tvm L till soil. 

if Sliretf »egH*Ti«n without tangling. 

* Um HQ WHEELHARHS or fO Of PRINTS 

The TRQY-BILT* fiQTG TILLER-POWER: COM- 
POS TER ton do all l hii and mnre! That's why 
serraus gardeners consider it the 
linos! liller available See for 
~M r our st It! For coaplele del fils, 

JK "OTP SEASON ■ SAVINGS, and 
t S. FREE 26 page bookie r clip (his 
JJL and mall Ifldty lo 



TO HIAI THIS TOTALLY ELECTRIC HUM 
HOME. IN NOSTHIRN MINNESOTA 



* An Air.WMth" We«V tkorfiili 

* lit walli 

I TdtoJ IjtglNwIng 
4 Unlquv Deftl-gm 
■ O’i tlovy 



This fine Cabinetmaker s Workbench 

Li- jus! one Ijf ihc pTojtL’Ci Eftit hive 
appeared in rhe past issue* of 

The Woodworker’s Journal. 

Wtattor yotfr? 9 iwvica or 9 velpan wwd- 
WQrtar, you II enjoy till dpIziierT flr*wirms pnd in- 
stnjclions lor Guiding all types o< pratiical pitted* 
including Early tanencan and Dffnrtfmporajy lumi- 
lure lU/5. Clocks. uittS Jhd much rnfira 
in atfaftogn to platt. each is.su? conUutS s iwp- 
lipy monay-rnsKing ideas, antique mp# tjps amj 
cabirwtaMflg tetfiflwjws 

Subscribe no# to Itid pftyetl nuQaiine 

that features 70 p^ans each year 



SEM> *tM Tot WOODLAND PRODUCTS 

IIH Upewwd Drl** 

TtilwP Hear Folk, Minn MTOI 



_ _ . ry.VjBPtwftf dealers 

5^* r** 1 ™Hii m*mi mirt b ujAMfEn 

IIP 3— h trnm m tart 

PHihtltL SuWLJrtHkpAlUBl* larSlFwtMFig 
kvi C#r Tnn Bf* UK Miup Um V R Hake. FHftn 

triaMHEnCHOStRI^UniMirED Tiqtiw 54 Rim 



I HUjR w™nh»y UTOBl-sr* I IZfll 

I iSyrtz 35*S kMbw raw 

FnruignfUftK 1 year -114 CO Zycss-IH.OO 
|flHlT«4k4p»yrTVdillU£ FwtlS] 



Send CWCK w TTiffncy ardEF ru 
THE WOODWOKKER I JOUflWL. Dcpi It 
P fl flax lfc?9 M Town V»cw 
New M-tord CT Q677E 

riUH-IUJOl L 1 12 BUB- 



COmplwta pi Ana A. f««n 
*fi hnr to b-ulSd ape 

hu’l 1 - W> A4i *FlCPB *Y1 

Mrta. Li IP, *nq4M4, 



WEIGHT LIFTING EQUIPMENT 

Complete cauiog of 5¥tr w ll tms 
u«d fay si I one men, body buLMfcfl 
jnd lEhieEtf to davqigp stFdnetfa and 
nutsclet- 

£*fld 35 ; today For your cow 

WEIGHT LIFTING EQUIPMENT 

P.0. ■*¥ 117 MtlvdLr. Mi. CJClO 



FOfl The NEAREST ^H|T£S0E>LtH 
AND A FHE.E CAltL C<J CALL TOLL Fft£S 

1-SOOIS4 7-esn p 

101 t PlHUhl V*SI*J R0-, S»Pf* Hanp, Qfl 



mss M Pi ftv, nt nttf, ang nhm ta p ta 
UMNmHl t V illrii V taw* PvtfUli |idi 

I 1 " — naa- -t«l Sat El cad »J*F W" 

L IITKi lei 61 »Et-^4H 1 1B* 

| tni bm Mw*. M 1 m n« k 3F 

L r ^ ,autl twir . . W 

m *4 bch -CunrtH 4M In iMm. 

j linpi M0WI addVI Liz EiKHEanhri H« 3 
ys WUHCMO; Dagt 

: ^ — 1 ' 1 i 5jn 1 rfl«. Um 71215 



BUILD A JET HEUCOim 

EASY TO FLY— MUPCMIVE TO BUtLOl 



Our f4-pag«.CBdAhkg end lnh}*T«iwtkKi Dm*, lair ID* wT«Ha 
AlOHVl lnaipan»li**»fa*w. Nflfa prfl-rt*dlL C*YHpiA*d MlK- 
infl eoftwaral SuMtt hill Hd *n>ril 5*rxJ %? M l«4fy f ' 

ww cod. Hotin* &SPAC£GOAST 



WUffilM, HD 21317 



JHO Eh# JhoowAds t&iQ bmkJ jfirtr WO SAVE HVDLEM-t't 
m#1hod* V* «p«Wiy mtisniSM) fc>r airuHui^ 
wnflwn Witfmdienj wflh malan* laftrqa uouiw FFGrES4i 
Ht.5UI.TSI HUCit 1««R Wltllpfl dPKita m»f wdm i' 
5*1 k pDvwr boaM bMa iiAiiutt Diwnmo hM*n AND «OfT£ k order < 
rtw flM diSuli FKtfc "tfOiltiUJLWW atUIVUti 1 WMft 
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GlENVALE PRODUCTS. O 
lhli JM SSBfln ft TvnrtD OflMth 



'ATTEKNS 



CifB I MUUU DEUU 

91-SJ ScMcrins. tei I56T. hirte«T. W j&.W 
Aun Ukd* 

P«rkRj»is wfMMW«0 
IMBCHto WT(M; m *' 1 

MOWteFlHKLA£5*^rE all 

lejw TO tir. n fttar nuiiETC •* 1 1 

RIOCJK UWMJL SMU/m ' * H 

iWH^n I-WWARE IN' fll 1 



Heavy Duty 
Lag Splitters 



Hornranthl md vmlKii flL 

■[ di jcnunl fliiwi VSirir » 

m<XJrll HIlUDlE A-llC 

ill ^artl Idr building 

your flwn- S*n^ Her trie 

iplH1frh«fturfl&i p«l 

Ipr cr mplilB 9>araun1 p a-^l i JlJlL'G 



Northern NydnulEu 

FiL In owt FbH 



5Lt» L UaflliE BiEKiS 

Staff flowennp ttrad TWl finfUwi CAUONM 



CLBR-L 
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PARKS 12”THICKNE$$ 
rnviiw plaNEH 



The PARKS NO 
95 H j CtifflpJCE. 

fnndpsll jr prrC5(t 
planer with mill 
pla her precision 
and ru^Bdn«ii. 
Mortr than 50,000 
in use around the 
woftd. Write NOW, 
lof complete de- 
Liill! 



CO 

Oh *5323 , 

MVs *>f Qij>#til¥ Woo^a onfring W«:hJr1ei v nc* 



V2 



AMAZING 



SCIENTIFIC and ELECTRONIC 



DEVICES 

PHASER ihodnvM and rrwajt* FORCE FIELD ga n***- 
Jhi, LASEHSfer wupqnp, acting, Dyralng, UOu3 wfflU^. 
hokJBraph^ and epa&flt efffctfs WJClEAft parted kbgi- 
eratofi wid detected PLASMA, K3fl. high VOLTAGE. 
HIGH FREQUENCY TESLA COflLS and UtlHTNiNQ gen- 
watofa TRANSMITTERS and COWtRQL tec w- 

ttffiV, QpJ«£ftOim irTTrySiOn frtrtlfr, Atfw* 

PLUS PLUS INFRASONICS. ULTRASONICS. ENERGY. 
CHEMICAL and PERSONAL PROTECTION anfl SAFETY 
DEVICES. SEND |1 to* cal a 03 or plana, hits end comptet- 

INFORMATION UNLIMITED, INC. 

P.Q. Sox 7 IS, Dept. MS 
Amherst, N H 0303 1 



QUARTER MIDGET 

M) Tfrf NwSpri ire* iicr GW €U| In HAj-i 
p#* rt t# prt* i aa miwsnga flap b* H*p dxtx* 



C 4 f rwiWw TtArfJi sm-h liana. ihrtmuTn rd ■ 
bA fvJ^iuk: Ak Lp'khP i HP 



jwkt v izatJ itv phki rt 

SJfl.K, EHTERPfllSC S 
p.D, raw 
Ctewtama, Oh +ilM 




RUSH *3 M pirns A 
Glinl Cals log jo Id: 



OVIlfc*. Ifab* JI 1 MW 10 







R u il rtl * 8U«W ClwroiA 

Siiivn in 60 wuyids 

Inn 
E»k 
W nigM 
on Low 

HDCd UFA. IfFC., Orpv KM J 

3-0 Wdie Broadway. JmXmm WY. B30&T/ 



GREAT SAUSAGE RECIPES 



£27 page IRmtratBd booh txplilru nunge 
miking plus home curing and smoking d rhfiSL 
fowl anti fish. Over 100 rtcipu. Free equipment 
and supply catalog has more mlofmaboR. 

For yours, send to 

The SAUSAQEMAKER 
\n n Mliirajy Road Buhato. N Y. 14207 



Now you can cash in on the huge demand 
for SHARPENING SAWS and TOOLS. 





BE 

TOUR 

own 

BOSS] 



gg 

an hour... 

or more. Work part time, 
full time, right aft home. 
No layoffs. No strikes. 

a steady source 
of year round income. 



Tills can be one of the meet 

InuiAwfeel ifn^leliwie hJUi - tl ■*- HbeliA 

impiinwii HCiiiDiiB yuti nw nmv 

Ctx linsc miq business for yourself can he the 
most exciting and rewarding decision you ' rc 
likely to make in your lifetime. 

Owning your own business brings you a 
sense of independence- Ycu're the boss* set- 
ting your own work hums, Yuui uwti dTun 
builds the business for yourself and your 
family. You can achieve great satisfaction 
and profits, if you choose and manage your 
business wisely. TTial'n why 5* msny men, 
just Ji See you , are cashing in on the big profits 
to be made in this fast-graving service field- 
The iharpening business allows you to get 
started with on Ey a minimum investment, re- 
quiring little space and effort fora successful 
operation. Ii lets you build and expand as 
fast, or as slowly as you like. You pocket 
most of the money you take in. because there 
are exceptionally high profits with no in- 
vestment in merchandise - 
If you need only $21)0 or S4Wcfclna income 
each month, a sharpening business is ideal 
for spare lime. The additional dollars can he 
SPENT for more of the good things of life. Or 
they can be SAVED in a rainy-day fund that 
the family can bank on 

Id qtp ■ 1'ifcpiulnjj txiiJfiMMi ifi 
mtdid every f Mr 
A?] original equipment continues to climb 
lit cost, owners arc becoming marc con- 
cerned that the cquipmcni be maintained so 
that it performs Tike new. This means more 
companies, contractors carpenters and 
home owners arc having i heir old saw blades 
and toots resharpened many times, where in 
the past, i hey would have replaced them 
with now blades or tools. This is where you 



can step in with the much needed service of 
sharpening saws and practically any kind of 
tool 





FREE FACTS TODAY t 



This FREE 



Thousands of good men 
have been in spired by this 
fact-filled book into mak- 
ing Hint firsi important 
step of starting I heir own 
business. Jt can be yours just for the asking. 
It colors these important subjects - . . . 

mail 



► Mow 



i bring 






Act 



you un havt ■ 



Right now, while this is still fresh in your 
mind, fill in l he coupon below. We will send 
your FREE copy of "Opportunities in a 
Sharpening Business of Your Own". There 
is absolutely no obligation and there are » 
franchise Tees in starting your Foley Sharpen- 
ing Business. 

Send yen* nun* ana *#?■** r* F-utay MaixfUcbrlng Co 
71 Ga Folfrj- Buikirty MjnhaaeOliS Hn neaata 



FREE 

BOOKLET 

This little book 
has helped 
change the 
lives of thou’ 
WKtfa cvf good 
people, jbft 
like you Just complete the Cutipom 
clip it out And mail it la us ira&y. 
Get a Furled now for * brighter, 
more pfa,tpervuJ* tomorrow ! 

24 MOL AtfSW&Uitti SIJtVlCF 

CALL TOLL FREE 

f£irf fpr 4n Almkut 




Fuldv iMnuraetuflng Company 

7103Fol« Building 
Mlnnupofia. Minn. 5S4tfl 

□ YES, 1 would like to raCeiva complalo dotaif^ 
Bbout new l can easily start a profitable, Foiey- 
aquipped sharpen M^g shop Ptease rush mo your 

FREE booklet, without any coat or obligation, lhat 
givfi-£ rr>& lull del^HE On bow - tan quickly Start my own 
business 



NAME- 



ADDRESS 

CITY 



STAYE_ 



.0P_ 



Ami 19S2 215 


















GARDENING? TRY AN AGCO FOR 2 WEEKS . YOUR 
MONEY BACK IF YOU FIND A TILLER YOU LIKE BETTER. 



SURPLUS CENTER 



L i*ie 0-1 r> N#brAiJk.D 
r.pC n .1 . AiS-QI 



Bvr^lfir - Fire Protection 



5 cciinl * Co. Bet H 2S02 PM L uscflSn. Nt. &B &01 



TYelwT T cm Lil«. Mwnt. VeilMii, A?!*. *i* . 

* Our cafttaq. kfeimT ho# Inilall a 

flhpni AM Hv» J4S! 

*H*r PWI ^naf.«» #nui r <+!inq »rrc* 

catalog 



Tlqir tlrwi 



AGCO PO *5 Saudvmpfejfl Pa '6966 DC pi P 

Mdffte 

Si^ 

Gfc» yTX-biiTJW crapa J thJii. S eeT 

lHi«Hh C*Y 

I. Hugh SWKfC imp* W 1 bQk/g*f£l arassfH * ClRryi 

2 Weighs jusl 20 Easy id tvir&i? Tills 6 ip B inc^fwi Slate £<s 

deep Weedi r^arraw rows t ft? 3 mcnei *?pd Can 2 1 J -66tb 2* tm 3 dip Cm^ge card Ktew? 



Solve your Hauling Problems 



The Stowaway. . Just, . . Folds Away 



Call Toll Free 
1-800-243-8550 
For Free Color Brochures 



Garden 



500 lb 

Capacity 



Standard Dump Front 

HAVES EQUIPMENT CORPORATION 
P.O. Bov 526 PM Union vitle, CT 06085 



{f THUMB i HI 



t 1 $&2 RATES 



CrEiLp^ 
BD Cnnti 



Build this beautiful 
Dome Home 
by yourself! 



Enjoy super-low energy bills 
and house payments 

Say* up io U3% on utiMm, 2nd up La 80* on 
building tdltd BeiuEilul Uonlprgy&pmssgepaenc 
n omes tre mrsmeiy anerpy-eHielehE. unechevaMy 
xUPnp carin-quaka rai-ixEanl. and Rasy to &5semint& 
Mo ipeoel too 1 ! or AbiT-lp nKSMJty Our umq-ue 
IWWntBd building Jiyalfcm mak«ha*ntttanrtreclicn 
■ nelity tor Itif novica 

•Munttrary Oonsei pra-om_ c-oror-cod*? *htii pact- 
■g»j HiH al Moden up So 3.5Wiq H 

Send Iqr li ji 1 cot-pr CsilMefl #. Plin - M lacl- 

tiHeO ?ag#4 or tKcilmo. aPPordeb^ noroea Saiii 

^epfaSeniahMDi avail mb I a Iqr all JiO St&laa 
Wrria IgtfayP 



□ ftuati mi your » p age CATALOG 1 PLANS 1 
IOO*. £>KlH*d If I5.0Q. RWU91 InHudid. 

□ MH Hod your ASSEMBLY MANUAL < 0 * l« lM '1 I 
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“ AQBHm 

■ iBflbl Toi MONTEREY DOMES 

1 145% hm. Oepl ACM 
Rjvwnfld*, CeJII ffitf 



TJ 4 HP. 17 J* HPM BmPSIGL! 
m V UHLITt AC MOTOR 
idVNf yf^mer rm 



r.e.i. 

L IHI 4 L ta 



IW 

■ 1 nw DHUxhcn a 
♦pti tauwi :&**" lH(l 

*■* -F-iictii 

ll.'T Ne («T Hi Mil U 1 'J 
V**- **• 1 J 



■ >j 1 [fin 4 hi iep*£*Vi 

*1 Lm ■ I L llB- < ■ ■ IflJ ■• 

w Mil n II 9 M HiWM ..Vjai 

■v?l JJI f I II fr $- I ij- I II tl I 



The Kit Option. 





VJHfc.-UCfaywigton ftiitfj 



lirt 

WK%W Trghrai Trailer K il 
Bln Id YOurSCll! S-Tvl- 0^15 




THAlLiR FOH THE »l BkaTp TMvr-« Tr^ar 
Ml EiEiepi roi,’ LJnd«: i ^ Mwrqlass 
RMedy !p tw F-** 4 h intafkw anhj WdM OMfd 
PlW.L *U% 21 (3 Ayury,:^ r^crtn. Ptyfnoul?i. WN 
5 S 4 j- Fqr pyii miof ceteoq ■*« ?J 0 Q ra cau^r 
PQElapfl d'U twniing L.!yE.:i.t‘i , 7 Wjiiricjf 



am yourQ»n UJ Qw| a r 

b. w i*,,.. Energy Center 1 % ^ 

wake "Wtj al bon# W+i yau b«iwi irf V MiMwl 

JWfi M nmjc.it ^ id^r Co^*clon Wcodb-^nen, H-rl^antr 
■hwsd Tartar hQ Vp-Vi a c^^n h iw m?G 

CftA m&*r pT"W Wfin^rj Sj^m odh if Dffrfl p-3fbK% Jw4 

Skid ih«Tiri»g W« ta-nuA od^ nl*i til . #»#hrk ar LOW 
c«r T^mI 1^4*- spaady dali»**y ehckw* X 1 J 

Winner* Circle Bax 201 P CJeremam, Ot T401T 




LEARN BANDSAW BOX 
TECHNIQUE FOR FUN AND PROFIT 

N^r. ►■P*T ^lp 9 bandMm tHMH *MTi 
ftptrW THiiWn ^Qaftwid^Q^EN^n 

traapd rriLiuL^t.ri toc*.vl Pi 1 icnjivii ■:* 
ldw TO phcliM- and iiuBiiWjnii’T 

fir r ivjVfiH he# SsIsUclV 

M.T Bfll£-MT, DfPT H. BQH 
129. ClAPEADOH HILLS. ILLPNOTS 
Hflfc 






Leva le cnAko tout mm ocnHaflund |i j 
ccKdI mcrtor fueli . Law Id husld * alJll, ( 
mat* dioeaj fyat from cnyhae m, and mm. j 
in ill in Ihll nutsUTHlI ng houl wr|J- | 
l«a by cma-nT tl|i>tiacl-hju>wn eulhofllLoe in I 

the riflldi 3QM PP-- HFL lllup iiardhouad. j 

My tJS.ii. Of^mt Ua. W| 



Otyl. PM3-WJX 



ITAB BOOKS Inc. iZt W 



pa mu j 




TRAILER MAKER 1 «fl No. J^eratin 
Bldg. C MI. Ptamnl. Tw.t Jj*K Ph. 21* V3-WM 




CAN STTAL YOUR CAR' 



HUGO SOLOMON A SON. 
mil m. B Mils Ftd. OMraH. mi ties 
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CRAFT MARK 

P CL Bat 63G6 PM4 





SHEET METAL 

iRiOK 

MULTI-PURPOSE 

* SHEAR 

* PRESS BRAKE 

* SLIP ROLL 
ALL FUNCTIONS 
OPERATE StMLJl 

Send your FREE Uloraluns A 
Shoal MeEBiwafkar BuNelln 

Hr PACIFIC ONE 

410 W. Pacific Cadftt Mfi-y. Suile 
Newport Baacti. CA 02663 1714) 



MAKE TOP MONEY IN 

STAINED GLASS 



I Ll nr**rl li-v" I?-* <V|ib 

I u'*"* L«n|.'l< J tl', |..*luL*d Irfeherii y 

■ i 'nlii ii:ir|i Iu-lml -i-iL-vrli. ■>-'u >tkti 

f fi'yinii; h — . li i j lu il«r! dpi y*^'I ■ In ii.e 
LM1 r^ :[a iMi|i(pj ^iv"||^><.tu,i 'i'P-ii:' ■ilirJ'f ’ uh j 

I'HFli'vfutui U^ifiMlri t. > n i>?ih i |»w1>y MuiettaifMDtaP* 
h!ri> JIkV. ill ■ ■■1'iad ,;!*ri vAT.ma fsir ■■> -■"■■pi-n* fiai •- 

lit , Dm* FUfiJI 

U LUMliTM.h^Likal'rt MfHTl 









r YOU COMPLETE IT... 1 


AFFORDABLE } 


SAVE SI GOO'S! 


FINANCING... TOO! 

We make homeownership 


Cuil is proiessionnl caponiers 


possible now 1 


nc, tho heavy dilticuli i ram mg 


■ No bfg down payment, deposit. 


on ygur lor nn^oundalion You 


■ Below market inieresi rale. 


hm-sr i with Curtis materials 


■ Land may not have to be 


■trid sfep-by-sinp instructions 


1 ully paid for. 


arid sr:vf h:qh pro?c;^^ion^l 


■ First installment delayed until 


labor cost 5 


Farr 19*2/ 

m Long Term mortgage money 




; j 



Vpu, Too. can join Iho Curtli lamily Of 



■"■"■■■■ ■"'■"I T » -a-- an- ■■nnr; hi 

hew homeowr^EUB Far full details send 
coupon or call toddy. There's np obli- 
gation 

Thorii a rapraianiailve near youl 
Can Toll Fra*! t Jn&JrtMi m 


Sertd mm yOuf FBtl ^rnrsiui Cmiog 

CUfiTiS NOH£S, MPT PM-! 

w\ Fl4#Ma AYS So , Mif ineipul.il, MN 5S43S 

JFM4IA FilfliiJ 

Nemv 


Addrui 


Cfl fnpMf 11 V-DUTOtt 


Cily 


SUM 7ip 


Curtis Homes Si 

ft fail hen ttatirm. Wv One ftoe l^uif 1 


■Cliu nlv 


Prsarier v 


□ 1 rrttn a* ctn pel ■ lut 
O Enffewl i* |T 00 l*er 



The Curtis Affordables! 



A NEW colltcllon 
oi practical, com- 
lorlibls and energy 
efficient homes. 

Don't make or break 
your plans lor a now 
heme until you bare 
seen our new line of 
el fordable homes. 

You ll like tnelr looks 
. . and price. 





You can have this incredible j 
catalog of unusual technical/ 
books just for writing! / . 



Discover hundreds of kip quality manuals, paperbacks, 
textbooks, and Industrial handbook* on lathes, Inver- 
frn F wind power, water power, machine look, foundry, 

steam engines, precious metals, methane, welders, 

ham**! coding, craft*, electronics, woodworking, black* 
smithing, alternator sccreti, three-phase mo tors, small 
business and much, much motel This Is she most excit- 
ing Technical mailorder bookstore ever! 

•Learn how to bulkl a furnace for less than $10 that 
wlfl melt aluminum cam and make castings using 
grocery store chafe oat. 

• Discover a brand new picture book ol etcork lathes 
and milling machine* from the 1 88GV 
■Convert any small car lo electricity, Convert lo LP 
ga* r rharensL wood, alcohol, hybrid -ekeirk. 

■Learn about a new book revealing the Hcraft d the 
iron melting cupola furnace! 

■ Discover Incredible how-to hooka on how to build a 

E revision metal lathe, shaper, milling machine, 
rake, and morel 

■Superb collect ton of wlndpower books? Top rate 
line of foundry books. Loti of M how Ip/ 1 
• Top rate technical school textbooks on hydraulics 
•Superb book* on wood ifovn, hydroponics, do-H- 
yourseff patents, prospecting, simple radio*, dome 
homes, watch repair, high mileage carts, heal 
pumps, suppressed inventions and morel 

This Is not a bonk dubt Ju*1 the best books from the 
best publishers. Buy only whoi you warn, When you 
wanf. We supply qualify. Write for a catalog, and see 

for yourtetL 

Catalog sent first class. Send 54 £ in stomps to cover 
postage (US A Can). Foreign airmail — $2.00. 

Discover the best technical bookstore by mall evtrf 
Write lor a catalog todtyl 
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SEE 175 an SPORTS CARS 

You Can Build at Home from Kits 



r(jf Tr£ icro-flf !Qg ai *n ordinary tampan. you canewii i tunhsov soEK^je. csaauc or 
riigtff : n gull w.-ng spceli cat CtioHe'rnflP oust ITS duelling replica's irKfcj&nflStfPOQ- 
loaders Ifl m:d- engirt* We Wanulacli^EfE Iram all Dw ^ p J** C’Qufitry cJter ir^ew 
iuw-cosl Bort-nn iiiChJv ^.:Te 3w easy home a mMinbbi 
Th=v ie sPfi &ua julanaoilm esrsignetf sw {retwer 
KCfrafflV and performance And All arv made r* Sii; 

*f\T A fracEaan of Gier acmarenl value 



Han njkif ■ tawvMIfl wl-ttii fen cin iptfJi diwter 

* Pmm * T-BIfd * WID * fieiTtti 

* Panrpa * Maretfti * Pisafu * ^gu-u 

* Cnbra « Auburn * LifflbfirglWii and mwe 

GtMl Alhnnv 1 9*2 Campimt* Out* k hW Cm krluda* 

■ Dw 1ft KjI Cars * from, Reir P&d-Engjfiu Kits 

* Assembly Arises * GTV Gainings, El«tr« 

* Dcj-IL-Voursttl Into * Moftfy Wafting A Saving Fids mn'* 

Ipcin 1/2 Mm imi ftlfaffl idr Cm r AtnniHy 

FHalures bundrtm at ui.t$ Iffl cv tfitf np* b| 

armnunEements iS-ll/yearr Cutler baEte everyarw 



AUTO LOGIC mi. 
PC 8tf»I3 
Dopartirwrl PM32 
Wilmington, Dl 1^39 



MOrass 



City/SUE^/fl . 

I 



g tftitir ClUl J* J i r 'U 

art* TpU^tK hr v nigra 

Kart* tnarof wVtu.1 



L.p(r*&aH 



\«m 331 -im. Cpem Idr y*. Jgj 

* 30 Bar Money Back Buaranlee * Mailed ImmedfBlaly. Sold Daly By Mail. J 



FREE CATALOG! 

1 YlMFHS CwjURCAhE f IJHNlTURE PlMi% TQV 

| plane l parts woodworker's boors 
■ P1CTUHE HMshGS UPMQlSTEflr SU«*L!t& 

I inlays lath{ a iftfty inG lotftS simPus-d 
I M E M E E P ! Hi] iNSTR^CTiOhS INCLUDED 
j S ON FI RST QFIDFR MUflflY* 

I 



H 



BOB MORGAN WOOD. DEPT P9 

[ 112J B* hit Iftw^fld . JJk!? ■“ J 



5 S S Mike A Bundle $ S S 

-p You're Tfie Bobs + 

06 The First in your Ar^s so Make il Big 
with a Brand Naw Hot Setting 2rem! 

S $ U numited Customer* 5 5 

CAWP£RS — HUNTERS — «£C YEH OWNERS 
KTATFfiS - BEECHERS - hEif DQGft hB&»mS 
PC -NICKERS - CUeS - CHURCHES 
V cm 1 Hanj^^e v Depl Store 

- Yftj will not W A&le ID IMP L*l - 
Wilh 1h* Dftnwtd m vour area 
Older Dn«1ly from Ma1ulaCti*-er 
As*err*li K^s m You ur Spa^ Roofn 

Easily ircakp SgflO.OO Mtf Pay 




frEw TflAVIELSfl CaA^SLKI pC1DSA«*vin 

p»c-w! TAH-t P5d h#< C^H TJU/* BOAT 

sA^iT^cwti* n: w r.*w set 

Ortler *tow and Get Ahead Ol TbO Sprrfvp Rm#i IM 
T^Our stirttr Ml inetodoi DWtaffa and Hardware. phplPS 
insEiyGpQ'?’- 5soo^i^. tCtfw turns tor men Mrs M erty ■■ i 

5faf7af pncfl.t Jlrp tetg ine prify $68 SO — yftj asspmde mIS 
ar^ at 51 19.95 *y sis.sa mshmg ypir a nice prdri 
HieM ta&les art st'^ig — ihd^ are iwe»irriMarmcl! 
Exrallff r* cpp&^ufaty !pr you Ig ehtad Crip person eon 

eas'y asstmb^ £ Ip 4 Mi EKft day 
Td start ygy #i ypgr million ms hrvg- tH^.^ess — Send 
Si 29.50 - S7.5G pfislags and Kflndfeng 4 toog rtifh ysyr 
name and &EMre&3 ;p; 

DRAM MANUFACTURING INC. 

Box &33 

Franklin, WbsI Virgfnls 2&60? 




Wiw CftmTei Fibre Abrasive Disc Kit 



FOR BETTE! HOME £ SHOP 

GRINDING AND BANDING 

at lower cost! 

.OC ^f\£A *«»*••»«* 

MIBCW _/T" 



PCiSTP*ip 1 

=C 3 C»@| . , 

tampion 1 ! 

Kit intludffi. \f 

m I Iviif ukPh iaI Pyalitj 

tniH miE Dives 
C Hr I* - Mtdj i!H - f let 
• Cenrontpt d-lf n« E nliiM rvlwn for nfand. 
M Cb*st or ILO, le SRIUKtIT NODUCTS 

PC b« IS SBEOtSVIliE 0«0 44U1 



Frti ofJ ' 4 “ 

tiijririt Drill 



sriTi 



V r GAS TO ELECTRIC' 




2 s tub future duplioim rfrt churn 

Vti Ih* liflfd dulpul 

qJ «iy eteling dau&li rrunlfe gxv 
TlfliU W modes gn-jHlusk, 
otl-sl-dawn phe4a con-rqi 

rtiblft. bmfe . OtUrtKl inSInAbons 

Tta FUm t Md t.j;ldtilr rt 
IBtn 1 1 ^ Mflii* pid t; VQ*S. Ajl 

Tnr Pe I1ELJTE mi H 
dtri hdrdviara 510*0 g t wu 
ror more mromalnyi 

m w it»Sllbi 



TciJcUghlmg Syslom^, Inc. 



TCJ9 Qiaift Art QC^L 43 ■ 3l Paul. Urn. &J1H 



INGROUND SWIMMING POOL! 

Learn how In un THOUSANDS nn .n^f^lhng 




1 iWOimd B^imniiftg pffijl* 1 Build 
9 gif&GE pool WITHOUT LIFTING- A FH4 



ywr 

1 FINGER 

Build a MHO; pticJ J 4 f lO to 4 ^ l*$s 
Dei: ■]■■!?.! and SAVE: Prgvqdi ResuJjK 1 

cFun VSEAKE5- 
rrJ7 tfo F 4 S BV EAKES 1I4C 
™ s 30M GE»dJl| Crr-^c 
TO: GrMnx^o NC 

-ABSOLUTE 3 B GAY IWONEf B*&H GUARANTEE — 
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SEND FOB QLW 

ILLUSTRATED DISCOUNT TOOi CATAL 0O 



Shop at Hotm 
and Sava 




Modelers Hand 
and Power Tools 
Discounts for tfw 
Pfoiessicrai and 
Hobbyist 



Fast Serwco 

92 Paces L ,, M 

CmiIiI, Dtweo, DI*m«fM, Dii*fpdi, Dnmi, CiwRrtw, 
Evini. OtMfU, Hot Sluir. inhriwIkMi. Jmrmtt, HAS 

FnglAttn-np. EdlMA, Merit. MIcfAIIijm. Hwly. UopHi, 
«c.rtti*ni! S-hciririn*. Fv»K.h*. FUAfruCL AfcfrMk, thw- 
Hut, S'MtIHA, TNUAIgBril, WMVI, Jt-Arln 



PATTVS CORNER, INC- 

I 1 •. • HOF VI. <• l/l p r FS' mM [ L-.'N N J 



LOG SPLITTER PARTS 

- -*tir mt*b tin ma 

tUTbs twmn 

1 1 i,™ II 650 PSI Kick! 
-dflwrii In lower 0PM ird 
2500 PSl High! Hand rotation Jdiroct onugltl . MCQ RPtl 
fflj? uid wilh 5 KP of greater and IV le 4 Vy bore 

tytindtt + „J|» 

IS gdl 2 s-rage use I ■ hp ........ tlfD 

22 tPM um wilh iGHP or grtaler *2Jt 

4-WAV CONTROL 
VALVES 

BuilMii feii*r vaiim v in-cul 
po<!i V c^mhr port. 



\ 

i*S3^ 



With prEsiuie sensiliYt delenl Hand a Iree pH relurn 
slroke tSI 

DOUBLE- ACTING CYLINDERS 

'^1- 




3 V bait X »’ strelu 1 1%‘ rad . |lll 

4* herd a 21' ivoLe e TV rod 

WridMlEwfeiniiaUPSl ... rtJT 

4' bore 1 2r sLcdun a 2" rod iTiuvy Duly) Ill 

S' boft i 2A m ill nit 3r T rod ....... . E7W 

new engines 

5 HP Teciiin&tjh or Bngge 
Recoil ilvt S' shall 

L* Itf JUS 

«HP T«untnh ..114} 

CAST IBON SLEEVE ENGINES 

I HP Tecumieh flecoll itart V shHil . . .tin 

10 HF TttL'inMft HtcoM HarF 1' shaM . tHB 

Ifl HP tJfldric jiArt . . t?fl 

VerEicjT sHart engmei avaunt 3% to 16 HP 

& H P. Siljg* Varlioal 1' shaft Ctt 

SUP fKumseh 1" ihafl . ...... XW 

HEAVY DUTY LftB SPLITTERS 

1Z TOPi . ... t IB 

HUT* 

2< Ton - ..IIJH 

mU GENERATOR 

SM Wall US Veil AC nr iGOWjtt 
1Z Volf DC Wi « l&s 
OnJifi ,,, EMI 

Honda 4 altar generator In SOOd f \ 

want teaiiaw t 

Send iioCJDT diECOFm CiUt«g gn Vjlv« 4 , CyliWlerS. 
Hp 5HS. Frarmi5. Tanks, Wtdges $hd*i md Whce-ls. 
Sngirwi. Ca Aarl jjarJs Sphllecv Trailer parts, 
Genera Ion Dr seod ^frefi for dilalng and SpHitir 
Design Fad Book 

vnmu;H,v irnn^u rues 

P.D. Bu 1221 Dipl PM 
Durnivlll*. MN 55337 / ffll 2 ]fl 94 -S 310 







CLASSIFIED ADVERTISEMENTS 

Rale: S 5.25 per word payable in advance each tnaeUion. Minimum msertsor im words. Bold lace capitrilied wo*ds— 1.00 per ward sddlbonaa (Ffcrai 
word set Ln BokS Face at no extra charge, Zip Code Free.) The next availably issue Vo place an edverti$emenE in America's No t Classified Section is 

JUNE, The closing is APRIL Sth. 

Send remittance payable and order to Popular Mechanics, ATT. - Hpidegard E, <appel, Class Adv., Mgr h 224 Wesv 57 th Streel, New York, New Y otk 
foot 9 . Please indicate Heading under which ad is ed appear As a consumer service and rr cooperation 1 with our maii-orda r advertisers who use posi 
office Pox addresses Eor Iheir convenience in handling your order, Popular Mechanics mainlains a register of such mail-order advertisers oonlaining 

their complete names and sireet addresses. 

Advertleers using P.O. Box number must furnish complete name and street address tor our record*. 

To avoid delay In Ifte publication of your ad, please sand descriptive materials with your request. 



AUTOMOBILES 



B 3 f» MRG Poaftitte - ? Wnte K twill, Bo* 21 H. 

Buxftjskf. Off. ++970. 

MOW To Firtfuia a flood UHd Car are Sow ■ SunsHs 

Wachamca YflJuabte prdteBStonaJ ad^e Saw mo w — 

lm® - pmtilw™ StharaffloAtf U 95 Tpytqr* Prtjlishang. 

F*H£ Bdi 2?4 Dm Hud N C. 2fl5?5 

MVDflOOOWEP Ir^i^n- ArlirfrKx-. Wfller Ppyrtt 

■***n ninKI*d OtiMWW QlT»*r SyUKrtS I'nUjnv S3 00 M 
124.95 DHarj FlfcibCa, 4976 Sky, -no Sj-jeijsb. NY 
13215 

save OMOLMH Bfptti ptf h/WT Swires - ■ *m*y 

rtv*ttiseyl POftCO CGB^J- l*C^r^4vill* N f 1»40 

p^aNE^tmAM^TirSALr ""gas Dm#*™ 
Caatiflucufreu id v^wnr thousands Satisfied 
tiscnsr Win® ffcflmintt Enpnwnn^ KhM. PfomMfi, NV 
1 S*W 



10-WN MILEAGE INCH EASE. No bull ju4l laetft, Cdffl- 
|MB Uelaio. ir«ipprv.vy GUARANTEED Saw Id 

eHOfNTec, ™ vm u*>s b*kh c+ *wio 

OLD CM FAHB: lubacm* h> riCHHMOS HOTOfl 

MEWS, wcflnlf, l*rg**r plfl t*r rtsSrtftplitofl iinca 1«4. Ow 
450 Oatfies Of Kb offc h T*jnt^i. BknutDH nnl - moii*|mdk nl oid 
ct» Vy eaie — pfta pads. imture, rt^kjrnio- nhdj» ajid 
mart. Only Hi J5 fcr sffgiKtf ia&uh. Suteorfcetolhe flibie 
(if aid car nyi* today Se^d id Hamnings Motr-i Nm. Dept 
MP, 0oi 1 0CL Vpnroii KM i 

STOP nUHHWQ OM — D1DELIHG. Smple ftMM. No 
UKrv»«J Changes Si £0 Bur Con 3663?, CMdoti*. NO 

CONVERT CUtTOWE ELECTRIC CARS' Er^rvwftd 
MoroyiriftkflrB.* 8usLnfl5i Plpn. $1 00 irelyrMohe'i 3£ Bflic 
194M-CG, B*> E>W. CA »ll* 

StMPli WMawagon tMHling mBlrucbdna. 52 K Mha 3 

FmrAln. Cantdf. N. ¥. ^332i 

YOU Can Mate Vnur Cir Mm Etwgf Ell c-nif ru Mh 
U oorUfft 1&'3- s*dl 4uw. Sond 13.50 Gat EntemnsM. Hoi. 
i«37, WMwa ws srar 

SUPER TMT. Gritaftlvit CnprhtJL Ciscav^ry F Q r 
Smot irh#r«xvi Cf AuSofT»bi*a Ularahjt* 52 rnfeiuiri- 
At4e>]. G E C3pa.frFiB.-n. Lw M. 59Q 1 Hurti^gtan 

5^. Cftlirprr^ 32*4^ 

WHEEL JU J QMUt eH t OAUQS lna r a-ilN TKI W *mf\ 
Crt <Xrt W Aiflinr™»rt| S3r96. P»circ Wheel, 3005 E 
ISti.Tutw, 0*C MI04 



SOPERTUNE OM CAHBUPETOHS. Seem* LC- LrtphO- 
ging Adii^fting wm Hi *"ufe. VdiNe. rnom taa^ 

i^Wng^. Turing SS00- REKO SOU TycHdr GA 

30084 



WATER mi«*3r~Suiltf Emilf. f w Infof- 

nwlwt^— S:KTt*d Envulr?h« U41 Bdi OgiH 

Idaho ei?0J 

— ySw can stoleml - v«, * -.*w»r b vou. 

inarfl^Udfta 1»* ftOw ft> rt N£ : N-r- 

rtp-ofh R #o«CB. Parti coaA atoua 57 00 kr-^t 
S 3-C0 Mdfwy GuftJinrtt. Ht**n /jniams, ifi70 

WM*rtfd Mtugntj. FvmdAk Ui W30 

MCflfiAfie OASOUNE MILEAGE 1 HFKWV Pwnn If* 

Wrt 5fdu H»if Far Fnt* Inlorma:^’ Whl*' &&j 

W 7 S, VtWv™, WfliflingWn 

ENEHfl T-SCA VENGEH! ftML AuU^fci^ Exl^ufl Hh' 
StoTiiay Sftaffl Eogiw Booaief. Hhp&- flOOO 
R*fUrd*bb ptaf. PO liaj( *72. Union Ijn?. ^pch^ftn 

HORNS Dl*fe> Etecztt J24 9S~C:|-ihtr. 1&£7 U<rp3. 
Fla J3MC 

FUEL VW*f V*wr. »0 4 rfl^ Instrudrari 

^fll, SJ OOaiMJi R M Empriswl. i'2e&£ ft FSirt^e Dr . 
Au*n**i CA & 5 «i 

” FHO FACTUAL BEPOHT- "WILD fOUROWN PflOV^ 
ENSId MPQ CAH»1iflETOH1 ,r Wm»- Rfw^^rPi-PVr. S fca 
Ifri, Anh<X?i To^nes-see 170 E 3 

FREE &drf*ir*! Sum* MoCtloy fling va^e nspWfnfi 
Job Si 0.00! Uoray-bACk GuarK1CH h Afr^w P^uciT PO Ban 
374. BfEjkwnAmew OhM 74^12 

SAVE 125.00— S500 OOon hyxl cOlknn r <*|,np r ngn ygyr c*r. 
t>etajls H,c^ardF, tflio E MJm $t„ Sr.iXk-an DA £5705 



CLEAN HAUOS ^«CH4N*Cfl and TH ADCS WEN End 

qtriwr^Hni^fn, Fi^prtW IwmJ on« Ayigrio^ti* Mk^VIK:* 
DiMCrwepf gels Hand, REALLY GLEAM. S«ft) S300 
Meehra, BdK 3132, Giflhlftbteg, MvvfaM HWTfl 

OAwE WC£ Cars — ai no cosi — lha ydbr dwltr 
*>«■ 0el44' InfliSpr, ioa SKlfl- ft^img*>d. VA 23? ?5 

CAR LOVERS Du fdu wart a ptaShMih* 1i WA wflh tat w«[ 
kxrtT Ihwi. Ado our lonmAi to a. ^«eJI hrKwn oar *&■ Send 
S3 00. C7E Lid.. 222? £aH CaPip«e;>. 3AB Pnow*. A7 
BOX 

AUTOMQflILE HETUNtNG FOR MAXIMIZED ECDNOUV. 
Smp|.lMd ie^hi',queiiri£iease MPG £41 > & *' DETA3LSFH EE! 
TechneanngL flosc 15D6B, ftwaato^ MJ 0854E3. Tetephona 
r20!l 353-60*6 ^fiecffdingi 

AHVWUC AUTO PARTS; I HMM M 1 iifrls Ch* 
^ parti. Large w^eri ton Seng S3 00 torCa* aloo Spec?^iiz*d 
Liti Pad* TiJOCmkW. HwfrtDn. Tim 770ti 

NEED TO TRADE CARS 7 DON'T 1 JUb L Si^aw !^>h id Save 

TtWdMhtfe ftMH Ma^t^d 13 MITT| |_0 i, PO &C^ 227H. 

Savjn'vih. GA 21403 



IE* InvpM^jn ICO UPQ. Ewf Cpnw^rliOP Lpw C 0 *L 
Inuffudtofcs, 15 oq Hdrtrecraffl, ir«c ., ZJ50 W*tp, Denv«. CO 
BttZIl 



STEAM INJECTION iivnf»w ‘p incroMpwv 1 

Boiler pi*diA« diBmfllrc J«iuh* gui r 4nieR 

23 95 h 300 pus-ta-yc Turner EnUe^niM. Btin 97. CpUrdvillE . 
Illinois. 62234 



SAVE TftOtJBLE- CUftOSfcTV! EVIRV PtpAjcI Urdur 
A^wnohlW nr* 0.1. V EXAMINED— PHOTO 

GflAPHEO- KYIEWED'F Na RiASyteOfini KOO 2nd 
□vimfin, 1-395. Kiamatf I- Fills, QR B760I 

save oasoune; prevent costly cAR&un^tOR 
REPAIRS' MLTER OUT Bf*D MfiON-EtrCSLLV TRAP 
RUSTr VISUALLY WSPJLCT YOUR CA SO UNCI 

mefidKl By Au4C Maher Ik* Caftl CdntlrvOidft 

INSTALL YOUHSELFl 30 DAY MONET BACK 1 Sir id Er^i* 
Sjx With $14 95 HDK Re?jiaio- W271B7 Geneses 
WfcjkOTha, WiKonsin -M1P6 

FLrtLEiTCWEflFcu^ij^ St^^t SS M RMS-PM. 
24L ftXA Rd . Gaytan, ptita 45401 

SUPEHCAR0I1 - 2DQ MPG> - PaArYled Deizli FREE - 
DyfiaTak C4. 720 Jordan, Hockftwd. RrvM 01108 

' WCREASE WPG - REDUCE HMEUPS. EtKtv^v *pr>- 

lipn 1^9 SS- br JUT «r whn pc-nlv ard cpn#*r^-. CnT^lqi 
Iniunhi'ion $1.00. fle^u tdable win Futtftue ENGATEC 
P06 07CW LiAfl Uu&cn CA 30610 



ELECTRIC VEHICLES 



BUILD ELECTRIC BlRECARF woaera Cn 

wgTpd 1 BaaVy PuiR Wi|h Baiftl* Parti Sle heft rf PAafarirr'i 1 
Plana 17.95 SiHrt^Bn lnc.„ Boa J32C. bdidrt Hedt^ Fields. 
3^35 



50 SOURCES, iUKinr V+ciiclH. sari* S4 Os. SaSE Vj- 
KAYLOft. 2540 Mf.in Am* Alwgv Mich *VCCU 

WSNG ELJeCTRIC VEHICLES QlMn Co rvft^Oh Km Cdffl- 
pWc FyeMm levied. reawnatHf criwd ideal" MOTORS 
AVAILABLE SCPARATCLV, Men SHOO ^ CtoWd P«a«1; 
KEV, Baa 5i4M. E BfirniP. M Y 1M57 



MIDOET CARS 



MlNLTANlC -a l:*r*fcn vcm;lagjipr7 On% ^-^O H P. HgW* 
Aauh Or 2 hdr tart* include p^Li*a-SlS Iriiftmatidn 5he*[ 
HiSf- Si Pfcil SASE lAhi-Thrth Bo« 50 Em^y, VA 24127 



AUTO SUPPLIES t EQUIPMENT 



HYDRAULIC repair kin., j^di ®nd suppimT- 
52.00 iTfUrau k. Jack P»c".*^| £ TuCi C«. In= . Gkrwtf P □. 
3. &1awi Island N.r 'C314 

A LTERNATOR si Jrttr iol>jiM.-ig li-st'nj ^qyfjmertf fa **- 
t^r ^fiinW*r vjta *kn rarac? C^mD^. HO Hicfffl. 
W nat HMi. Aldwi 

GLUCK CHICK Oai Kid CnrysMr product* iAertonic ^r*. 

liSfl. LHaH prtbJferia <n l^u man kr v.Tfiln- *1api 
S 3.50 to TSJfl EMerpnaea. Bo> 267, Casper. WY 026G2 

PAJTT5: Army Jiap an^f r^rn Parts i 

FifijpTMtriL CP . PO Ggt 75 1 Ler^glrt^ ^nlgrky 4 K &1 • 
D751 



ALTIpnATOR Gflner^mr RAUikJinf? 8 m D« 1 M*- 
HwJekmd En^nwrln^ 7505 Bnerfl.™, Lij VagjE. Nnfc)i 
Mi36 

' CAR STOLEM 7 HOCHAliCe ■ hfew feu onn W t yms ear 
wbillf Hnpt7w.c4c id trtfcal EWf c& Inaull Smd arty (33,03 
ta- tdrtf^ei* sysrer'i Id MB, P Q. Bd? +42 MK?va*. Utah 
B 4 ^ 4 ^ 

■'FIREMAN'S FHEHir. THE FINEST WIPING AKIN 
MADE H BETTER THAN A CHARAdS AND CHEAPER! BOA 
1 +, Elmhurst. iu-woa ootss 

PROFESSIONAL AUTOMOTIVE WINDOW TWTTMG 
FILM, Easily Agp m For yourBe^ or slad businesai Inb 
12 DG ITT. P Q, Boa 1-BB . Hu 0Q755 

7lSOP ORGANISER. K&opi TI|vH IM+ed* Bfl 

S*+lgr*5 Tipperna Map PdCfcei. E ypgi jsn Cain, Part and Naba 
PKf 5 l Vriavy- i &i.rwn, Du+My Vnyt SN* CortYHMty 
uniD fewivttor Only $7.85 pHuri Si. *5 Pwiage Star 
tnierpriaes. PO. Bo« +?". Latowod. NU H7Di 
VW PAHTA; Start. Bdj*. Dun# BuggM+, free Catalog 
MOVE £n^erp«»a. P.O flon 7S2, flwMcod City CA *4054 
REPLACEMENT CAAPEHHQ, HEADUN4NC- Sl5abe- 
tpoji ds Mow Bert- CartMofl. SamsOn Si .00. VnuM imaa* 
floh >604Ptf Meip*r<j. J?75t (3»f 327-27J4 



MOTORCYCLES, BICYCLES* 
OTOR SCOOTERS S SUPPLIES 



BICYCLE Tra-ier Build Fdi Fuft Ptoflt Euy Wood Dfl^gn 
Plan &10 M ;-n'a S3 K practcftl Froiecld-. P.G. Boa 62*. 
College PHtoe, WigH. P332J 

GG KARTS, M^iKes. Ai&e-m4d, Kii, Part* La I a to 
$2. DO. KArt WorU DepL C. 1466 Men«y 4^. f’ameaviiie. 
Ohio «D7r 

QO KAHT r MINI-BIKE, MOiQRBIKf PARTS IVei, 

Chjtctxni, Moiori and Gompime Cada and Mini-t^ei at L>a- 
counl FYtees. 3VS Hp mcHdratl K, $ i4p il2fl Send ll 00 Mr 
Bortdei l4or»iern HfjpaiAo*. P.O 6a* i72i, Da^ PV4ffl, 
flUnuwUM. MN 5 5337 

GO-KARTB -nmpjsia 128.85 b H28B5. Catalog arc 
plsnj S2ffi 1M Ou»f MRlJ, MilhYb. NJ 



HULL FViga, Ball Ueweay. TS^rtfi, Lwtaw, Fw# CMAig. 
Raga__Bpi( ^5. C«ftHa. 45« 

MOTORCYCLE Parte aocksow. N VaHei. Dscourri 
pneot van Oder Ca'a-oo 1200. Ewtfta, RMPM4. Guy* 
HAt=l PA I5j?7 

BtCYCLE MOTOR r 4-cyeM. Fun, P»nanii»J. chwi4n, 
peda eDe Eaay. nc-vahJInf plans. $5,00. 7(U, 

Crtjmbu F#Jii, Uanfiann 5991? 

HOHDA6525M, SeAwna$i2 00 OmCatyMtfUlin*- 

PWe! S *43 Bw 3 . OR 97 TO 



HSHa OUWHB, SVISTIOH 

CHOPRY UttTBiflhi Single Seal riHicopfl^'. S^np|11i«f Con- 
Jflpuehdti ■ Cngin* lntarm*!^nfl S3 00 Payjtqva, 

9aa 6 TOM, 91 Rami Nqwrvft* QunOte CWtadp J0L 2L0 
SPORTSPUUnS, MINFH ELICOPTI m, U LTRAUGHTS, 
HANGGLIDERS. P1|rt»flO^Cvnpl*tt, -.2.94 Sa at C*l*k?g 
$5.00 UFP 3 ujt 19028. D«d1. A HduStaft, T«LAI 7732* 
‘“tiMRLiaf ’UhrwflhfEwr Ba:H P\m** S^CJtW Mathm, 
2UT StNinnon. Meia. A7 95205 



HANG G-Hder £p^ n^fmahon 204 10SK S F 
l*d^* SonAq, 0 »eg&n 970 W 
RAMJET h4al£dttar Edg^is; Ranalrwuclioiu-nHistarY 
$15 DG Eflp, 1202 On«da; San Anlarw. TK 7fl230 

CHANT Krm CSrt^U G 6 h». 22*4 WHrpiwi, Yens, 
PA 17+M 

ULTRAJJTOHT AlfiCRAft - FlY IHlfHOur A UCCNMI 

Complete. PralesiiorLil. ifew-Tg M»^i*i ^SOp'PXJii 
f14.St>pp U&sril^M RLOheanom, &;i 2H-PW, 
Kjmrt^lttawn. PA r7036 



SPACE, BpCKETB S ASTWQWSUTB 

POOME ranQS— JNC fit piOLt RETURNf You can- to 4 

FiCirtrtgl Otafl^yOur FnytgiWplOS Sadly Bkjbfr*r*ngM*^, 306 
F«v. Mcnr». L&uia^hfl 71201 



ijCoiitinuad dfi mat poga} 
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SPACE, ROCKEf 4 ASTRONAUTS 

IrtfH 

4MTK9MVITY Propuistorc Device Free GrDdiue? ftDA, 
to m H. Gmwk wc JS 0?5 



HOVERCRAFT 



ICP^CAR VnMmg Havintrall butt easily ifith ohfcniry 

*K*i Lsrwarnowpr pngineowwr. Ca^u?l on* man p*JB Ho*- 

« flHM tenwarfl, DKHttraffl SflBWayS 0¥©r l^na srxi'P- *aler. 

Ccmpliyln cOrrflrytflon pins, entf &n?C^Uf*. S9.B5 Ae*0- 
Pri^psa, to 5-n^PW, CSnton. hto Jemey DfiSM 

NtOVA VW Movflwrarfl Klt-IPlBmnBSlWl IS Ne&lirti, Te rra 
HUitfl. IN i^KMi 



BARTLETT FLYING SAUCER CampIrrirtPlarvi a/ifl S,, P |>y 
torn** 15 OQ Write. He* BmitWFI, PO to IK-W. 
SdmMft WA BB353 

SPECTRE -VW Fr^fl InPpfm^pn Venture. 

071 A? Uq*. AwrCr Ohio *4310 



HOVERCRAFT Plwi All Smu. Catalog $1.00. UnrvAfMd 
to 5 *i. Cordova lU-wls 6 t 3 e 2 



CB-RAOLO 4 HAM EQUIPMENT 



WHasmt Radar OeMon, Pwce Fira Scarcer, CG 
AoHOHrifi ■ HVhidiBt Q 100 & S^- 99 : GiiBOR Hemcae 
K1fr« b to Vta#4 B09 99; Sflfw Remote S224.99 
BnifEiEinHKff, tofrar 1W13S5 99; plus S3 00 Stup* 
pa^VISAT+CW^F^W OAiil 9 SVB- 5 «i«i?r W*to. 10 PM. 
Mm &a?U*rt. Alburn. MY 12206. f5l 91+36-5606 



POUCC tonnffa.CryiUt*. Arswmas, Ctls. ^ada r tZer.ec- 

Kn HPfi to lfRe, Dew. CO 80?i9 



U NEARS - ^MH Sump hy DdLEiili ■ MATCO E>m-1H6nK3. 
to 31 BC, CldUt. VI 49601 

SATILLTO TMTOlON flmw'OwT™ Clmnwls' 
FREE htormpiion Satellite Tetivwjoa Box 767 A, LaVsnjiw, 
T*rtLS 7 M 6 



DEANCaI iawi Drscouraec L*vtsiAi_a u H 5. 
HADWaALEl, MU OaMand. Oshkosh, WVs. 5490t 

r WWW TV With AM FM-SW tiffeRii L C 0 C*X*. *C 
DC pkd Rfethjrgfjtt* B«ft*ry P** ■ nUilltar HM » No* 
I3SB.». Save S23&0Oan*YiirGup/em*i PAT V $10 chip- 
pm g. * lo 6 frrcrtft shwmg lima. Tradernei imerrianontf, 
3M? ftoyal Seed Dnve, West Valley, Utah Ml 30 



FREE EfeCtfftnM EtotjnC* CMMO* ECKiKrt* WpfWxiL 
OtOamMffl if SB, HawlDlt, New Yw»i 115S7, 



ELECTRONIC* 



MECHAKCALLV INCLINED ItSDIVIDUALS! Aasrrrtllp 
Electronic Davksh m your Home Knoeledga a- Enpenenoe 
^nmiwry Oof 5*a?tod m Spars 7™. Turnyoua Spa*® or 
FiRTtm* irto-Cmh. Ho rnvegemm — Wde ^ him Ostajls. 

ELECTRONIC DEVtLDPHtHT LAB, BOX 1WPII, 
PINELLAS PARK, FL 33566 



GOVERNMENT g^rpt^i racaiMan. tranirurtters. snooper- 
HBOpHiL oad¥ CHi^og Ac Mtshn* Na^«ni. Msh. 
01908 



LTTE-lAVEn - tod Slat* Ring Ch* Adh*t** Atop L^rt 
Bulb EriAAda Bulb Lit* 100 TIMES! HtiJHa GuMMvHl 1 
S3- 00 PpsipBxl Kaaper Houae-M 7D Waba^- Avenue. 
pRnhptf\ pa isaao 

VIDEO HOWE GAMES 1 ! Survey a^d Up-noc a of Adwnun, 
Ai*ri L hiwifvwion. 03y»»/. »«d Zircon hM wsi purcha»„ 
S3 0O Kem*i*lh F Kaiser, 307 Lake Si **nnsso1fl 

5 fWH 



FISNIRO^CahpifKj LIGHT; r 2QV Fioa-'eiceni — QpeiarM- 
&i 12V toery F»arw S3 OO Ttrt, M6 Wa*>fick Dr Macon 
G«r^ 31310 



COMPUTERS 

PERSONAL COMPUTER AHC'S. UrxMTH candle. A 
tnusi ratefen« rnvuHl lor Cuo^Yiam 13.00. Fflnco-PMl. 
to »9. WA pflopa 

GAMES tor TR5-S0 color. Inw ^Pornalior., or und $5.95 
fiy»H«ne 3 pograms, . Riemwfl. 4747 £ LH.tunor, 

iVucna 367 T 3 



HOME COMPUTERS, Sava e-jrrfl^eds on your purchase 
On*C*qry gl Dqcwrn Selling Alia TRS-S0, Ajjpl*. 

MO- »«> MCK Ertupr^w *$ F™i & . Pi.rrtwl tot. NY 

1 IR 70 



l^tMAH'S GuNflitoCaeppJteri Noe. Easy To- Underhand 

00^^*' Ueeirtd EWnjniw Sima &S0 To | Cl. P 0 to 
37 SwJniCreuur. MA 019O7 



ST1IIEO, CASSETTE TAPES, ETC, 

SPEAKER COMPONENTS tor ewu ui su-kKra Com- 
pMtt nita indud* cabmeti, Advance D™, Mylar Faro Grou- 
4m, Mj."lijI Di«wnt Pnc«, Send J ■ 00 tor Cfli^log. 
SfagahM Conpcrwili, to 297, MartbdnSii^n, Cfifir? 00*47 



220 POPUSJ^R MECHANICS 



TV. VIDEO BQUIPMEHT 



TV to STEREO ADAPTER Ena btoa TV acunb Id play 
[hrftigh ihriQi Smd 19 B5 to ' Dale P™?y. to *682 
Bellfrml TK JE70S 



BOATS* OUTBOARDS, TRAILERS ft 
KITS 



BOATKTTS - PLANS * PATTERNS - FRAM&PAC& - 
FlflEHQLASS MATERIALS - Worlds Ivgnt riflatog ■ 300 
Design - 0 B0 PtywOM ■ FftnrgliH ■ SMlI POWER- 
BOATS - robM/dl - OutbaWd! - Cruiser* - Spdrir.annrM 
Hydrcpiane-s - -Runabouts - LAV AK 9 CANOES - lai S eleu- 
twn SAILBOATS - -Daviale'S - Tra*eraa4era ■ Hitbhuta - 

Mbte Sailm - FIBERGLASS - Ctolh- Resna - tom- C-?tox - 
CATALOGS If 'ftl - Ircludtf FREE Uabnat Ur.xhu .-1 - 

HildNar* - FaaTflfiir^a - EqLfpmen! . Riggir^BTr ■ Glyfl - 
Efe " -iBmh "AMATEUfl BDATBIJILDIhG" ■ In nt^to 
Pi ywsod - Eptwrywocd Sirutafecn Tochn^ja - $ 6,001 
CLARXCftAFT - 1U-F Asm* Lan# Trjnawfc^di NV 141S0 



KA. VAN-CANOE S-PLAHS-K ITS-PA TTEHNS- Li-p* u 
«c?x>n n nte^laaa-pSyeocd-CATALjOG (1.D0 [ellh floal- 
buikton G.me $2 Wl - CitffcraiFI - 1S3 Atju&Jane 
Ttfip ifcA fi t NY HlEtl 



PLANS, <ns4ruclKXi4, eafiy butfl Qulboard boali 1 2-2DH 

S 3 00 Tpm Ki-np, 3 S 6 N«wm MO. Z 16 K 



BOAT RtT $ £7 iniOTlta models - POWER and SAIL - 
S'-W MuliSed lAwna'OM nyi^i aM deoa come factory 
as=im£4*d ■ you Victory "War. Sev* hau i«- 

lorv-^jill i»st t*> flHp^enc* inquiry FREE 4S-p»g* ^ita- 
log. Luqen, □«». BC^2, MOO W*aa Hgkp*iy lj Hy™nm 
MryiefiDla 5633 L 6S3-BM-3OO0 



EVINRUDC T&0t B fl r^ir5 an mes Sccfl Mcfiwi toch 
^erw. $1. hkn*ng . M^in* 6 1 & Mimc^ Floati 
L|iidttt*. New York 11663 



FIBEROULSS- RESINS- Fijamjj. tfcch ■ nmicuM mil 

WE. ^KVJry pir« - LAIALUUUL $ 1 .LU - ifcJKHK "LUM- 

PL1TE FIBERG LAPSING" $6 001 ClaevcrMI, r fi-P| 

AqunUne. TotianRrxIa. NY 1 X 150 



BOAT PLPNS -TjameKiH ■ Partarm- Hi^d»d»4lrit±rfi[fta 
■ Woo C Fidktjipss - Slwi ■ PDwetBafa - Sfc-fcci&i a - Oul- 
IWar^ ■ Unm Kjyaka ■ Fto^ebMli ■ houHeiJoala - Di£k- 
Hwrtfl Sson^harD E«y, prortri meihoda include 
ifiaftritdna Kao-srinly tgr rru**#yri ^ prateMtoftil 

llBUh-l NoLbttrig 1 Supfrii#1 ' ■ FlJlfniriqi.' Figiir^H^ Rm^ 
- Gluts- - Sper-2 - Bock* - Tiadflf P'jirii Mjgn '44 Digu 
calalcg - *2.00 includes FV&a BdaOuildog i:tu- 

chiTi, Glen-L Menn* 31 5J- RdBserafia to 7S6MP. 

RflllllDe*- CAWTO 



TEAK Lumber and Plywood. Guaf^ Wood! Lid . P.O. to 
206 , Urt* Hitwtihi, Kl &m* (» 11 RWG 



PROVEN Sailboat Mil Fimov* MKwor 11 totot ton Fw 

Ininity A fflerr ^rem piwwjn cut nixnfiered pads 

Rtfl^ng A Sain incliiJp?E AMillabto tan US ACanethfln Deal - 

est MbrmaliiM I 1 .O 0 Mngi □! Canada i 3 &* 

hi^nrTOFid Suwrt, North Mr, Omaifl P1H 2J3- 



CAMPINQ EQUIPMENT ft TENTS 



FREE CataJc^ Everything I* untfng caropm#, to 
407 N, EtoflaH. Jersey 07 B 33 



ATHLETIC AND BODY BUILDING 
COURSES 



K.UHG-F-U Fi*k L-Juralunr. WfL^a to 1 75& ^ipl PM 

02 -D Hbno^ilu. H£wa 96-336 



BODYBUILDING rof MEN and WOMEN. L»m iiKrrti pcK 
tat-Kini bMSybulldeta use FREE BOOKLET. Kf"^ a Ftlnrss 
Cwiire. Oepi 4 - 3 , to 13213 , CoiurofiLia, Ohio 4321 3 



SPORTING DODDS ft EQUIPMENT 



POP CAM CANNON- Eaiy Fire* Temni^ flail J 
Si ASASE.qAJirW Jioywtf Slwmr^m 1L 61701 



WINDSURF TODAY Euif CdmpMe 3a£uwd Easy' 
Book— 16.96 Saiboa-^d P 0 Box 1195, Hanwha. HI 
967*4 



HUNTINQt, BUMS, DECOYS 

DECOY HU walled T_ . $13 DO 0 «dy 4 . to 66 , 

ChincoatagLa VA 2U3fi 



DOGS AND KENNELS 



PURE Well OhMhbA - :prxBM.-Si O0;-. Younga WoB K- 
fll. Rt.4 Canlnn N C H 7M-HS-7B13 



SOLAR -Dofl r\jgse Plyii. Proven Design &endS 396 . JH 

fmKfKiM?. Beit 321, rtwfl Rrvor. NE 



INSULATED DOG HOUSE PL.AH Fiber 9 1 kZv B- but tor u*y 
■-iRanirq Rpcrl .15 #gbr ptooi. Phcteoooy ol plan ba i appeared 
if P.M Bv»f^e 6jr 7$C Sfffid cndei to: Popular MkIwvics, 
Drpl. PMC4. Bdi 1014, RiOd Cay . Mm Yirt. N.V 
10101 



BATTERIES, GENERATORS 

SENTRY Generators Wnb Wit'ioul ang^o Br$ JJ 

EntofpnaH, to 693 , Oshkosr , W 1 $4902 



ENGINES^ MOTORS, MAGNETS 



ENGINES Id 1 Qh.p. tar Muitln. Tritari, HotttJ ptfTs. Rip* 
Manuals, TnroendsuiSavihga, FjM, Dependable IHuriFmd 
Poem Catalog $1.00 Ashland £mUl EngiiM? Aihlmd. MD 
65O10 



H E WIRE Car .tommy tor ti 0 *£. PlanB lof $5.00. Semi, 
to 59 1 TrtiriWIi, Flbrks 



REPAIR ELECTRIC MOTOR*! ILUISTJ1AT1ED 
INSTRUCTIONS!! Vodec-Jip. 6dk 72&6. Kjlim3 C*f, Mo 
5411$ 



TOOLS FOR SALE 



52 fteei SocKel Sel >1' Nw 520 m R.F. Enlarprlm. 
to 7 Dffl- 3 m. Redondc Beech. Calrtome S 02 J 7 

Jcntiimim 10 eww AmwSTfiSe. 1 1W Gear- 
enriNHi Pmmcoi J13SW. MOW 19,9$. MUMle Lane 
NHMM i^c , 37#1 Midu*ll Line. Ftontrng*n Vatliy h PA 
190M 

TOOL r^nk^u* |t 00 - Hoca*r Di54niM«ia. ,1009 
Sample, South Seed, Indium 466-19 

CONVERT &ngt Speed Tool -a To VanaMa Spaed With No 
Hewir.ip Send $2 00 For InalTiictiDna. Huel Browning, P.D 
to 157 Tvrrpoa IL 61263-0157 

MAGIC HAMMER eaa!ty droes 6- 1 6 penny n& i* l& io f*o 
Im away p*o bom n*iie. No haFror# maiH*! $12 BS fczm 
Handling l7$0 3. LaUarque. Tbkbi 7?566 

CLCGTTUCtANS Wd PM/MBEflS HAH UAL RUHR 

DP&jfrE all aiZHi condul, oopmf and plaaiic ptp* 1 - 13.99 
ea , 3 - iS.AB e*., S - 34.96 aa HardUng $1 75. Meyifi C&. 
toS6. Trafalgar. IN *GiH1 



UPHOLSTERY SEWING MACHINES 



DFHOL&TERY Seevig Machines w£h WaINng Feet oaro- 
Ptofe *e«fy to tise- orty $+49.00. 1 hompaoni Model PWHft- 
AGBP AVAILABLE FROM YQUR LOCAL DEALER or order 
dnKf U^ilirghlr^-VrmJDMhoWf^.toq: PO Bo-UHOl 
LjbbOtA T*x&± 794S2- PhW ;a06| 744HiT74 



MACHINERY, TOOLS ft SUPPLIES 



AEROSPACE MATERIALS. Cafton rybati Kpvla- Foam 
HomycxxT^ Froe CetBJog PaflrEetfVupa-^L PO. to BSCi 
Lawenwvina N J 09543 

"“l^ALl^^^jih* $8090. T«ig, lSfi*9 Prodof, 
irvt^ny, CA 

DU V AT thScOURT be the -arg* imtoalnaJ Corboraiof* do 
iwe w’J to mem loo?. All your Equipmenf, Vooif. Moftife 
P^mpe A Snjpl'W tof Every T rade. Everything you Jhay need 
tor IntiNKry, 5^igp, Finn, Orffice A Horn# NeeHy 15.000 Rrod- 
utl* Qiweunli to J£S t41. Senfl ti ® U.S. tor our 
Lnrga£"thich 9l 5 P*3* C#tlk?g la: DtSCOUrfl irt*p:mii Sup^t 
Cap . B Pon-Ofiro Cy, Wh^sw, N.^. C-76&5 

BAnoSaw &LA0ES. Cavb^dfl tipped 5aea Any Sac 
Fr^b IrinrifLiiB King Saw, &J41 Diive. Norton 

Virginia 

14D0 CalalDyi LiMftd arid D»H:nbfe1 Sc^cea hx Ertry- 
Ihino Iroeg^ubto- S* DD Maelertog, to 675-0 Fa^av CA 
94930. 



ST^EL A uminkT. Elrfji - Shoil — Bw - TuO*. Shcg 
Suftalm. PWlS Write CEI Bb it + 52A. KndAilto. 1L 01446 

SMall FOUNDRY Fumecea, SuppMe. Free HerMun. 
Pyramid Pajfjjfl? JTJft SaUlh Pin Avenue. PhoeniN, Aniona 
65041 

BUY Ecjuipciwit anhe sero* LOW P m» u lor^o ~^duiinN 
plants WMe "or Fr.ee ind^lriBlCalaog lot Home CraRaivw. 
TuroAey. 34-PF Letohyjortfi 3: Suhato. MY li^l-3 

WOODWORKER!— UVE 2D% To” 40% On HAM 
BflAMD Carbde fouler &is. totes uto. Fwe Catalog 
CeWi Cvnedcn. 6 m N 2hd Si Ei Cajon. C«R. SKHi 

CARBIDE TLPPED wJTd»-S iHWwSjaii^ 1 ^ 

r*tl FiVrT, Mtiiur^umr Frap L«nmihMi to 507. 

PA 17KX3 



LATHES — Unimal— Maximal — Shamne— Efoo CalEtag 

$1 00 . s hrw Stjppi#* ll 2100 0 5 *lmi 

Si^ngrwta. OH 45545 

SAVE ! Erhsfge^Oy Fumpfc PORTABLE udurtltli hXX 
pcheer, easy naatf geu^n. Double Slaei Frames. S^e or 
Tmn CyiinOr^. Pr*wur*. Singto 100 PduntfS $! 3 9 *. Tiam 
2?Q Puun& $24 9$ Cm MeUweyr*. Flflth. 
goo*t, RO-SMtlCS HhWty Hdma-Crtlte P.D. to 30725, 
LefeyellB. Lmjjfl«na 76500 



[Ganlhwed on naxr 



MACHINERY | TOOLS & SUPPLIES 

jjCwjHfMd Imm pfiMdtftfl jagel 
PLASTIC Heai Shrh'faVB Tut-nfr Itn U/ga Mii*-Coky*d 

P|Odla-T-SO-Vfc r y AfidCFfrTWlI Pl> Evwy = BE--y 

MTHUC iwm wvitn FREE Tenon AEROSPACE wire 
UM FVc-Syaierrv 6 ok ifl. HertBvtwiift. Pwni i4<U 

COMPUTERIZED J‘ Me'Jb CUWPfl -ill hr R**l* (Sft Ktiy po* 
«"** WtftpMtot Iflfi* ^il^rfat^ JIT*.® Qqnln^f p*d LaV* 
■njrnplwa 223 McmrwMIe Mr Montrarriie, 

PA l£l*A 



BANDSAW MILL PfrUtii. Lntfi To 24' DiaiMBtar, 5-18 
HP., Sudd 51000 00 bteffiduna * 3 . 00 , Btoapflflli 1 S 0 .QQ, 
SAOO Cwtatuctof a 1367 New London TPftt . GlailoniiLiry, 
CTOHtta 



PHECHION METAL WORKING TOOLS, SPECIAL 
CLAMPING DEVICES, SMALL MILLS, LATHES AMACHIN- 
IflY - . ■ SALE Prad industry CXr 1582 Catalog is TOe 
A^.iaou To Yog FREE CP Or PENN TOOL CO , 
ITT^Sprir^MidAw, M^ewtm. NJ $7040 Tell FREE ACC 
761 - 4343 . 



BUFFING & POLISHING 



HEFlNtSM pfi nreLnls T irf-Thtt-Pni^r TdOUs, Ui.tli, 
pdurtdi, Suffltig MlHuh. CA'.aJOg H CO. EiirtwdOdL 720 
Landflilfr BGk £24M. EeTOrr Pen revive 1B312 



■ LACK SMITH A FOUNDRY 
SUPPLIES 



FORGES, pai. ooU — ha'^mera — ron^a — Bn«dla — ar>v< 
bonchet— a? y*C"-s r nnh 5 jppies Ca-wtaq S 5 ^siurvdwf nrsi 
ofd#<l. i*enn*i tamr p 793C CanrmtfHpg, 
CannoruCiurg W ^y3‘ J 



EH EHQY SAVING 



FREE Eir#Tiyl Cortr^jmur^ipi Su^M PlAUrtWm* Ttv«l» 
Doran— ElPd^giry. G». Swain* Guns, *ic. H 

Dan4umB^rQii£= DiAwpr £3 7. AamiugordO IMM 66310 

ELECTRIC BELL TOO HIGH 7 CfceO ihe accuracy e' youi 
EJecTnc M*4ei &etAJl! S< 00 MTR T*tf* P Q liSTl 
Knomnli*, TN 37fli2 

I pO PROVEN WAVS Tt> &dvn Elmrrp m Al Hdhi* i ^7 
Fr tm Stoody Pua Enwgy Saving Girde'i Tipi SE Pcmped 
G.. E BftyffWl. Depl V, " 5901 Wwner, Huntington tiaflL K 
Cap 9264S 



ENERGY SAVING INVENTION □ MUST in mry 

I depart**™, gji eh**, uHl nuance, rfahg*a Cnly yl>_- U^E 
bri. Free n_aMe EnLerttfisea. FMl, 102 Ttfi Si. 

D^fiapto! SDSTO 22 

1 01 SJIIPLE MONEY SAVING IOC AS on Cfmsann nfl 
HomaE^wr^, &oqhW -14 95 Gutinett£ , Ue , BhiBS. 4G6Ctoy 
GtttooJcrrt. Mten *Wxy 



HOW TO FUEL VQUH CAR— HOME — FAN Hi — BUSI- 
NESS— i9c gallon 11 a^d £a*y 'backyard energy 

PLANT' under Ho — turns tie® inejiperivwe mamai inip 
pew»fM ALCOHOL FUELt Throw nd?) sywwty Br do*na rtl 
Rush s 'l .00 Rt!«an;ri-4^M Bat 1S4 A-nhuch 7er-*aMt 
3 701 a 

TURN YOtlA FiflEPLAC-E IMS ertf.^ni Ev&^ta or 1-iaai 

Gwriinrfrrt pto^pn Otvgn. )lft &TClvjn Jl.» 

Sfotin toe., 3 t 1 -Ne Mm Or pi Ml AlsHfI, MN £59:2 

AIR CoixSrtWning Miimpfianpca MflViyB,’' ^au Mflfl 

py Sarvt SCi.Sfr ENjrnmnt 'ipplPM* ft.Tf *«R M- Clarnprfs. 

Mi 4W43 



ORVER-lllATEHecye^sciolhaadT^arilMil LnUeBt s^iHe, 
ptfKWTl. 1 5S&i. LMntfflng J 3 03 WooC lOO. 

Afinohh. Nmvt Yi:** l0£0* 



SOLAR A ALTERNATE ENERGY 



CAN Alcohol Fuel 8d Mada' AquphcH-FVdQ2, Bo« 2296. 
Svndutffy OH **&?$ 

~ HT WfOGEN FIIElI and ' fcutfl Ccfr 

waiofv Plana PIub mi&Tfiatort to Safe aoo o*ri*#. 

a Un-Li hydro^ao. F:a4 Q>rt>ale PAtXM^a. 110 DO. PDA 06 k 

873 . CoMMOd. Mt 2 B 035 



WOODQURMNG Radial STiaw TURBIN Germlas 

3Kw tsf D^rl'iniy 1 $.npn Cnr^rudiqn! C^T^qi! Co^pMp 
Pltni 1E95 GLENVALE, 36 k 15flY, Station □ T^OnHl 
Ort&no MftR 



CHIMNET CAP VAOJ STACK CUWNATE5 WIND. At 
DUCED M3WNDHAFT KEEPS OUT E?EBH£S, ANIMALS, 
SnOw &eno inside Flue aNO stove pipe OR fire- 
place DIMENSIONS. IMPROVED CONSUMER 
PRODUCTS, BOX f2U~PM4, ATTLEBORO FALLS, HA 
MTU 



HYDRO* Eincme Gan*rm^ Tyrt^na. Z9h* 1*3- -*fnd St, 

ObhndM pa 1 & 4 C 7 



MALTERNATIVE Erroc^d EiWJy S*vn^ P-l^jcIe, FVj&V- 
aahana, Syalema As W^jieat* paces' bwudM: E36- Ii-Ydui^aII 
Plt-n^ Krt»« iMe Cos! Pvjrclnsw ^Btn! -F^ Dfflnbirtoremp*! 
Long BASE H«juir?cf irismalBhiil Saw 4i3f Sogtn 

KvnCull, Caapoi $2^0^ 



SOLAR PYRAMID Wing sy*!^ Iffl?^ hMfl tof ***** 

600 50 i«M Bd. N. St^id 51 CO Ini flVtftrttor-j or J13 OQ bf 

Hara Scuttoast iclar SyaHa^Ki. toe.. 74 Ma ■> Si.. Aotwhrwi. 

Musa :a 743 



Free Pot At from Eu«V BuIIi Ado Cto. Pas-^ Pe/iei 

Plan*, LSei^is M 00. Guu. arwad. UNK. b6.» 1 7a. Mur^v««. 

PA '-WS0 

COMpSxiflM SOLAR HtATVid PRODUCTS 

CATALOG! 

EstRY Thing ior Ac^Yfl a^d PaujMaSoia 3 Heavng. rciuti- 

irg Kal^riJ nSw-Lt*" G^«ing and Th^mo Syitarnp. 

t , fliMw yy ww^rf. On^f flN malBnqJa htrfh prt a 
e*i*if] fexjrt^. 80 ^gaa 1A uenooa. $6 ppd VCd dur rul*^ 
516TB. SOLAR COMPONENTS CORF., Dap M, Bo* 237, 
MftfichMlsf. NH 03t05 



AL 7ERNATE ENERGY AND YOU - HM Lu save, be >r44- 
psnOflm Fr**i cifla^pg Chjhas Cd 6 oom, Bd* BflT-M 
CMPL C* &i 00 ? 



SOLAR r^nor* LJr^r $30 03 P^P* B 00 SoJir 
D^i. P 0 to 147, R™™enr. A VA £497& 

POOL Htatur Htf oO^Smt ft- Pi*e ti*v Plan* ».» 
&5lnw. Ben Mf. P pHwoA NH oUM 

SOLAR WATER HEATER -rjiiitfing: a TYHa^lhar h*ifi 

w«1pi «rth Thfl anflfgy I'njrn |h* syr B fl ng rngni drtfrOjH fr^an 
irqdnllrng n LowfnltqFiBl.^po wrCnr DfUfi That Qf 

raUic £y Vrju tin dd f ! PhdtogCpv PdVdla? Mpch*rv±) 
adide available lur 11 00 5**3 tridtu b: Pupul^ tAeciA^. 
Depl PM&I. Box sen* H*Jh 3 C4y 31 a. N*w Tdrt, N.Y. 
lOlOt 



HOME HEATING FUEL SAVER! 



FIREWOOD Loqj tom SAWDUST Eny to wfl.-h . ff .00 
CornpWi kmrwt^ng. Fpmnuis fpd*« Ifln^s. 0tia 3£W, Sen 
FranertCd, c A 94122-D30a 

KEFI05ENE HEATER Fitia TOe Eacusaa. 0 *r«rA and 
Deatons gw Krowi-mM , 5yra e>p*i terat SPTUNGTUNE- 
UPmd Curas MmutfiU.m m h u^ 601 MQ. fl! 3. 

Fpfl Htwwff Y ONn 4.^AM 

BUILD A HILL, You vb readeboul leva i«od Ibmace irRM 
fS* !>^Y»lopfldbvPr?3tosswHi!iDlLhyars!iyorM*™ n«s 
tomAq* SUfd K pfliiantfv oreosolg pro&qms eammgled 
3 1 7.$0 tor tfLupnrdj, BOM. qmj inrfrwiftQr* tn 90 I 
tVW- MAD AW ASK A Energy P Q fcx 40M Onpl 

PM. Pulllhd, MtoH D4101 



HOME CRAFTSMAN 



LARGE saittf un c? piaris FurrVlim designs, mm. spin- 
ning i*tw*i. cfcefc*. ddill^Hi»*. endto, u?yi Dire 

bcwsea. waar*iYA^fl, lulaa Add rtvm. Caia'iig Wt 
to Rcgari. Mvinaaota £5374 

FRtEeafatog' vanMfi, cane, lumbar lymHuri* plana, 
wy piais pans booK* picture mddinp. jne, jwvvtg tools, 
«tphoiitory Sa-npHi«f ^Bnaaiingi inalfvcboxi indiidfrJ H^ry' 
iMgrten, Y7, 1123 *ELusWn*m tDin*«lB. Konlucky 4*2dfl 

WPtR SHEARS jVi" me iNiffi ¥MDDa*d. wl* 

HvriH, siBEl furti" p>A5.6c, iQA^r, fjrpciiKxi coring 3 s ! £.10 

CwWY A^nGite, 1B21 1 CltULdd Road CaddtH. Ihdiaha ISGJ2 
P*te Catalog^ 

HUB CAP C-LOCK: ”wu idi i quarlj! Wtl Twti stfla of pJs?- 
Ik nunbdra: 24 pagecdlatog SI 6. 75. ^oxta^e S2 DC Fr^Ka 
Rnxluclt. &osi 1153PM. £asm. PA 0042 



DETAILED - EASY TO FOLLOW FLANS lor jwnasHe 
ani Oso Sande^ CaD^wl. EHerjipn Cn r d CacHy. 12 W esc* 
J D £rihpnw, PQ Bcre 7« £tom Cpinnide SOSiti 

OYER TS PATTERNS 1 E<w* WflMTp Pr^Bbie Wo«ton 
Gift?, Tdyi HqyiM+icrtd A^nsKyioa PLUS Shop S«m» 
Only 5£ 00 Acawiii i.P-12: Bern 262, Damura MA 01623 

HAKE TOYS- Plaha- HvOwroO YhTm^Hs. Par's- Cat»lpy 
51 DC Cheery T iee Tuyi Mll.a HL*1 SI OunvMA. Olid 
43950 



CATALOG Of WORKBENCH COMPONENTS 3 Mis of 
p4inj Ji raiMTdflb!* irasta T?#sinoCo. PO Son 2^367 
Maintwoha. U*z 5S4» 

TweMNfT PLYWOOD CUI Full fctony 
a^tKTQa and tftduita?*!. Fr&n CUit^l Pt^wdOf D«paL. 

E97. Gaylord H?4 £5334 

UNFINISHED p^Iibp harhp FHXjkng F^lqry riosm-ul 
£0*^diBC6btni. KM Etytoa Write' Jap*.-526-PFS*nrtnlh N*1!i 
l+whini, MN SS043- 

catalog full-me FumSmE plans — $2 do 

Ra*^>d«l Vgr D#d*r. T^ipniJ ArnarKtT,. over 

I TO 1 FunfliLirn Qttp^nj; 1425 Shmnpn. p«pL CP J S2 
Evahahm, lllinaib W£0i 



WALN-UT LLvnbtor rJiCwi^l yw?* S^wwm Gu f ^5l«i 
crjnka, Vtr-w lufHA - MisadLYi WakwrC^ , Ddi/ M, £liim 
A. aos 6a Si. AsapT’. MO 645Q3 



KIENZLE GufirO Cl nix Mdvp™ma IHltory OpR-ialfedl And 
ao£F&5tr aa Low cos? Free- pod* kd PJMr Arwican. Qun 
77-AQK, Fra ftmt* Grave, IIIiwhb 6flC21. 



CARBIDE TIPPED BLAMS^ftJWDSAW BLADES- &- 
rea Fiwh M^iuf^tlurflr' Fi«j LrfiiUjir Bon £67 Lancfta-lt" 

Pa s?hm 



WOODEN Tny* Art- 3*4Tnr. L«t Of Pi M fl JOQ U.S. Cur- 

rpno Only WOddfiJLttA* a Toy*. Box £14, LeMfl, 

4K£1 



REDUCE -OCradtoi ■ E*4ily Guih GnmhduH*- Hoduud 
Ptx* H - PdiM Erflrtrmits, ISli P«l Av*v*, Dapc. GP«, 
Tmjfm.GA905Qi 

YOU CAN DUtLD Fbmrturft, To^s AcKS»«isa end Shop 
E^jrpmam f^ve Fnea Ptanfi wrm r-Uaralvd Calacig 7 W Ram* 
Send 11 00 tor DelaA way® Sales, Bov rM"PM, btosa. 
Anrona ^ 

ROCKING hor», Ghftj't HtJdi, Cndto. Raw - MaWnal 
Ltfii S2 5G each D«m Unfimtod. foM i27, Mwimi. OhiP 
442^6 



STAINLESS 5*60* And Brass Soraws A^id Boflj Sme^ 
OoaniTt^a, Few Catalog: EtoK, Deq* 44?, ?S>W®da Lj^m, 
Som^dgto HJ. i^Cfri 

MAKE h^dKyne MlNIATUFtE FURNlTUBl M?i SfncNI 
tiooetot nued wnn hwSn-jcims Pattoms, Cw Phbicn toi 
many 1 k scato pieces inciipdine GrardEaC^n Ciw* H 
5pc-:lgjtL Box MiPW. NwirL CA M4Q 

WESTERN 6urhM»d tJaci Clock movemems, Mydtowmd 
mat 1 1* lumbef Sedwood flurtesijg*, PM-4. i*£4 0«SwS 
Home Dnv#. MedtonJ. Oeflon &750i 

AUTHENTIC WHISKEY BARREL FURNITURE. Quit % 
Pkins Oi Ccmplu'e Krla 13.00 LH Mlbrnsuon IRetLind 
ible, Muatc Dty Bar*e* Fyrwirtone, DepL C, P 0 Doit Si 7. 
MadiBon. IN 57115 

BANDfHQ BELTS. 75>;-312&. Fltt CUMCQ Nr#Am 
rii'd^aie 8251 E-rwclift br„ Huniinqlari Beach. Cektanu 
M647 

FULL-SIZED PATTERNS FOR WOODEN TOYS - B4HD- 
HOU3ES - hew Mlv - Muah^ied Cal am - Many K*i> 
Entorprsea, PO &n^ 7M6S. Dapi P-*. Sepne* Tuee 
7fe179.QQS2 

plans* PLANS! PUUW Carta H.M - Bob Oledn. 

131 Nprth &WCTT4 PnvE, Rpme-. Yq* 13440 

SCRAPER HEAD. Hemoves Part, DooaJ& Tape Fami 
&ffl» and OUwr Hard Su4acee Attachw to EtocTc VtoHig 
Engraver. 15 « Piun T u. SUPER SCRAPE, Route 1, Ecu 
HfS. E^n. Te^fli '79921 

1 0 WDCDEN Tuy PVina mP\ Wtme CMVQ S4.5G r Full Sue, 
Trains. TpucHa, Tdlieyi, t'dnoa. Caiam Si .00. Ed^a, Box 

*01 x. Hanover Pur*, Wm&e 601C3 

BIKTC&NUMT MARTIN HOUSE DwwdlffPtorVtoi" 

warm. E*sy to Ci**n. Fvn k Rdto Wortjnq Rtort *2 00. 

Ka^mn Pluia, Elm 397 Wanud, MN »7S3 

AUTOMATIC SWtMMIH POOL CLEAHEVTS 

your**? 1 Ehmind# vazuurrthc; Muiur brand!- PtitfafrHp, 
Peaha, $upw dwoditfUa- Free intanubm, LA Pool 
Equipfwil; PO Bok £S26. Los Angles, Ca-iynia 90324 

WATER&ID Piint l^ ^^ar Kfl» |fl tM 

waiartmx, 1 21 fl- b Z Sin**, Vimc^ai, wa as«i 



CONITflUGTtON PLANS, 
BLUEPRINT! 

GAR AQE5, amacTive siandt'd Irtme 1 Ouub« Single witb 
wdrhahpf pot£i Compile prana, 15. CC Sox 1480, Oem, 
ISB? 1 &4057 

B FIVE HOME STUDY PLANS, unique Concepts. H00 
ISASE SHI. ftfi 10W, WWBtor. NY 14MP 



LOG CABIN! ANO M A" FRAME! 



BU[LD jfOLf B0 ■ 40 ug cafcn an^ine-e ixider liHB 
Com ptoto manual SiOOO. MoneytacH tiafliatacton EM Lake. 
Kle^ancKNi Be*. N.Y i3M? 

ROUGH. HUGGED 1 RUSTIC LOG PROJECTS I Viko 
rtajn. bewnea, rabtoa. ga:es. rantea. A aumne Muse, bird- 
hol« 4. adi'.s and House numbera. lampa, labes yurNu, 
6oo«endi Photooow d 1 articles aa Ihffy appeered ki PoptriB 
VkM racj tor |4,00. Smd dfitor to: PM, £h$4 

PMC*, B6i 10H Rn^a CITY St? . Nfw YftrK, hl.Y ?Q1Q1 



MOM! BUILPIHO ANO RtllpOIU NG 

SAVE ThpLKK^a Le»m h*7»tobUfc1r^ r P m ^N rr »«ft? 

Fise Detoi^ HBIPM, 9417 Rumb* RulkI &tTh>g. MG 

20910 



HOW TO STJyiT YDUR HOiiE REMODEL- ADUTIOH 
ftlGhfT AWAY 4irT* no nmey iL-id bfr u^pfriehOC ATdNtect- 
devetoped Tremcrd DetAHs, J Keytor, 105£ Hwkneee. St , 
tfenhtfim RflaJi CA «S€E 



BUYING A HOUSE? K;raw Whal Tn Look Far"' Thr* Qutda 
Cdrjto Save Ytm Thousand! S4 0Q Fary Eruarpneei Bon 
3253A, Slation B. Fr«Eencto^. N B . C*n«ffl E3A iHi 



PLASTIC! 



CASTDLITE L^que Plaa&ca. CrysiK dtoar, edo^s. Fdroast- 
flfl. embBddi p g, cc^hng, ■ ^ergias&ng. m mduBlry, i emrato 
«t!. end! wrdm ftotTrpduce ytxv fleatgrn our mofef 
frnr*n?is P^nNflbto llluainyKS CJtotog Ji-W C* 1 T(HJTL 
Opr 820 PM. &TT 391. W«dHWK IL ^0Q9fl 
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DO-IT-YOURSELF 



BliliO CENTRAL AMCOHDnUNINQ ■ wry ■ quick* - 

U**l ■ tew Ifftonnitioft - Tym*], B*r 5t Ettoud, GfflAPP, 
MX 2MQ 



A£WEl_DfR3 CONVERTED TO DC. LHt*r t25. FVn. *5 
Hauli, HWv 133, CartMndata, Colo. >91823 

HttH-TEWCRATURE MATERIALS: win, *i*dteilon.. in- 
U r>flujh?r*. ffinm Hib, more Catalog |h*M. S k M 
Hilhnmp, P.Q i m 1 12, P*nm. Mms 01*23 

□RHOLmitiN&supRU^ tochv cir». 

InBfn^sKxi Book*. J^rw CMtiog. Jtffi Daily SaJeB. toe 
M77P. Goonnitl, Qtun *5230 



fUCTWUTlW, UWb wnvw. HtntL AH 
E1*CTO«i*t4 w««*at 4*mi W-Bi PfhUti 

Mae. Time, Btti jH-Pfly Fatm Bey nwtdft 32905. 



1W CiiaJoqa uBud and taecnbed Source! Iw Every- 
thing imegmatHe M M M^iBWrtot Bon 9W 1 , Furimt, CA 
0430. 



PROJECTION TV Carrvffl yOur TV (0 ptejatt 7 F«H 
ptctixa . . . Anulb aquiJa to 52,500 pn^eefcx 7 otis cow 
Iha m*i £» 0Q . . P LANS 4 LENS S'UiO . IIuhLiM 
iriKFnB!KXi FREE . . MACnOCOMfim, Washmgtan 
Cretwig. Pseinaytymla IBS??. Oeddeard Outa^ Z* hR 5 
1-B1frT»4S7ft 



NEW! REPAWt TlTt Anyone can , Easy Wffll 
ftaUMCn, BOk 51 7P, 6 i*a. CA 93821 



WATIHBED Pi™ and a™ wry CMflbg |F.tiO 
WateXbacta. 1210 A Z Street Vancouver Waeh-ngirjn 96B61 



TREEmpi r#ae ytwrWMwelk? ELIMINATE INJURY LAW- 
*VfT mftjcr E**y uMipen^e CURt InUnj^i »j« 
Sidewalks, P.p Box 12982. Ffrt Wsjfl, India** 46902 



•MALL ENGINE Porta Catalog And Troctria ShtKftng 
GukM S3 DO E-Ko* Son S *t. PM42. Twin I jkK. W 

sa^oi 



SAVE HUHDHE DAI to your Own atfiarhiirialinij tompltfo 
manual onV Sa.96 Update, &o>. 986. New Bern, MC 2B560 

DU^HWSE mftntbgn rrjni^i LuU JTfc Phogrm. 
tSSOK Oteervalorv. Oictnrtall. 4M0S. 

■TOP RUVOtaCMAACOAL! Aron* PprtaWeGiill Uf» 
Nntvw, Gives Cdakoul Flauw. Easy ftmi 45. DC 
■'D*nm“. Be* 3730, Ptx»rw r AZ SSOOD 

"ALUMINUM BIDMO OXIDIZED, DIRTY? INEXPENSIVE 
TO CLEAN FORMULA. INSTRUCTIONS. S5.D0 S-Jing. P □ 
ton 1 2992. Fort Wiyvw, 'XTiSnu 46902 



tTWvMtrQirmtfF^yCrtO^Wv^frQWT Eeiy 
ib lolkJw Pictossidrtai H4p4jn>an4 EtpoMot gphci (4% 
BASE, M ax& Of Modito*. Harry Lu.ee, RI-5, Bbe 592, WynN 
Bwn, SC 29$?7 



ATTENTION MECHANICS, Eat? la moAe spark. p4^ wne 
pu9ar. For jnimtoUona sand J2.D0 and SA3F Ib TboU Fh. 2. 
Bfim 2WU, Fanita, UN ^4t} 



Swimming poof im gi&und. Wonihai catios. dmbiIm 

plfcni 14^10 k 4 Itian Sl.ooooa p 6 ■ 32^-4 less Hw 
I \ WO 00 14.00. ftmiar, Scl- 4S, Mw^wNi^. W 11454 

MOHOUMD Swk*irr^-a Pool Kit*. Fram *1494.00 Fv 
CnmpUlB Mlf frw Brmtiws and Pn(?M BlXiWtt, 480T 

ftirtwHTifl, to. UtSa Ftack. Afh#ntt$ 721 1# 



THREE PHAif POfWEimH. Pu.id Ctok Cm nptoc* 

tocail OfMng And SKwSaAM 313-00. ARC And 
Company, F.o. tox 13, Aydhn. torin cara^ia 279 st 

CONVERT VCHJR HUS nb mobrt«ma on a ihcuffrag. 
toffii. !^tMU I5.DO Botwlel. P O toh 34125, Diego. 
CA»l£4 



REPAIR UlCiwa^* ow«na mus^aled ir* I ructions 114.00. 
Claffimer, BI8M, Bltfi MPrpy ■ WV- S34T 

LOW COST [tw: lanpa ttu E -Kk-plajiaSa.OO. AlAmOf^s 
Froduda. 402A Gmv St. Boatn Hmo, NJ DSCOfl 



AIR- CeodHcvwtg Cm Undv i 1 1.DO htorfli Gurartaod, 
Kmp 7>pf in HottKl Samrw 24 Hours. lncn«Hi*a BulTn^ 
MM E*j«tr*tod NMuri'i Wav, P«ans H 1 00, Uwey Boc * 
RjaruifiM Erpyv*^! 11927 Ttmgvr 1-tHBlon. TX 77Q72 



LEARN s^+p. taml BAd L^nH A-Frpfn* Solar tog 
rtpL«* - Vf*m ■arm, Suftimw towrfs Hflft 

*CN1- TlmtWhiH 03- topi 44 0t!i 51, E**1 Ayr^A NV 
14063 



Save trouble— cumasmi diy cdumn nnr^wndi ■ 

Sh aJ under ALnemodHai' [p. 219? 

POWERFUL AJR C0«IPflES9CR~yBU tmfcf yAimatl tor 
about SfS 00 ub«i BkJ watar hashr lor oJr lar*. inatruaksni 
ww ffvefyiimg noKfod r or conpiffle gysiem including 
mckjnbng pjaffofni EHceflont cHwIb'i included Inatrudlkyu 
OntyS5.00 Money Uacfc giuajanlee . . Hobn Wlltwna. lfiTO 
WMwinl Nit , FerndaJa. M *S£M 

'Khi BUrtdklg^auaU^J tol-tCB. h'lt>Vmill.Qu<r 44 
Vanattorn Ry Qara^a 5 cettaa. Ek. $2.00 iRelur^^Aai 
Jw*1 Bs^tdinga. Cipl F. Box 5t L CHordoiL Ohio 440E4 



222 POPULAR MECHANICS 



WET RA4EMEKTT Horn# Tort Vpu H^w To COf - 

mciPr#tfenE Wi^om Uajir Expenditure. $300. Home 
Enterprises, 11805 Dean AmU, Wheaton, HD 2CSQG 



ARTS A CRAFTS 



PLASTE RCflAFT, CANGLECHAFt; RUBBER MOLfflNQ 

for Fun - P ruin 1 MiKe FigurlrHi ’rum Compete Kils 1 CeUog 
ii 00 iRM^idaUsJ. WUotey tompany, Bc> S8PV. Pewfe 
lilPVffi 60601. Et1flb-sr*d I9l7 



'■'GrETONG SledeS in Stan*? &osi il CO WhUter^Me. 
Ba^ 2Gr;5T Hlngiv, 



STAKED GLASS OWGw-P H W SuppJiM. Writ 
RpefeJL Tp*. GIub. SaywfCtRa. 171 M**L NyiPti, N.Y. 
109W 



TATTOOBNQ SUPPLIES — toto* tilaJCg $3 JO Spaulding 
A ftogen Mg , DEPPH. VurtMevtlle, N.Y. T21B6 

CRAFT J*we r > Suppled. iWhutesa^ Calalog 25fl 
Rraiswa. 107-1830 tow. Arlington, ha 02174 

TlLECRAFT weHa And S«4 rnoeav lyeeung taPMs DMiA 

Free TJwcr^lt. R»c* I, Box 1*0. Piywn. UlR 6^8Si 

CREATE METAL SCULPTURES us.r^ NUTS, &CH.TS, 

&9 illujlraliurs Ifl.SO Helpii Mwfi«n. 302 Slawme 
Geor^l. bn 52722 



now to wobk Creatively in srass. S3 95 bi^e 
P O. flosc 1 H6 f . Lu v*gaa. Novad* ffl'ia 

POPULAR MECHANICS PLANS ANDIDEA^ATALOG. 

Rv homa, ihcp baarta, sK^aga houB«, campm toe: 900 
pruail ideas Si Oft to PM. Wfcl, ton 1014, Radio Crty STa. 
towYgrtf, NY tfrlOl 



CARTOON IHO, COMMERCIAL ARTS, 
SION FAINTING 



MODERN Cortoomnig teU^X t3y mul, Mfnte fcy frw bfO- 
ttajtt. C^npOrteforna”- Bob K3-i>. Biintord. Conn. 0844S 



SIGN Painting — Fasy^nflifwd. Free cttlarague. Kaulhann 

Cot p*rry, Cenflaflgwn. Mlbooi#i- 65833 

OAmOOH Tun fl> r -d f4c*wyl! Fr** teAitl " Canoo^j. 

&JM 4«14A. Prtmt. Mchiaan *fcr4d 

35 LESSON carLoorwig tiust tortopnhire Magaiir* 
t»tn $4 DO Hartman ton 30357, iiruc^ Net^atka &E503- 
ftJC/ 



LtAFN CARICATURING FOR TOP MONEY, Fun' (4.95 
Biiii. P.O Bui 1346“. Lu Vew. Nevada S9ii£ 

^^ARTOONHO! CARKaTuRMO! $ji IlluitraJed ^ruc 
t»n Bmki£3. •! Always Ava^aBbi Hun^ Bcw 1 S67, P&rrts^, 
Of agon 97207-1587 

AfftBNU^WNG. »iprd-T«.Fir4 Pwd«3» ^ &Hr-Y[*™ir 
AlfD’uahing - Write hjr 32 Pag* luaVarad GUIDE T^dvy 
43.1X1 HMuhdab'a. tiger Aiibuah to., Rm. 482PM. Ekj 
1995-7. fyytlflnd, OR 97219 



MOOtLt — CARS, SKIPS TRAINS! 
PLANES ETC. « t 



MODEL AIRPLANES - Hptf* C*r*kjg ».00. Sfl 
UortuiBcturing to.. Inc,, Moniczuna. IA 50171 



HADiO CONTROL AiipMne*. toirti, +MiicoqNara. Sy> 
MN, Supcfi«, Big OacCHinl tol*^-S4.CO rHetyraJat^). 
M o flete r a Sitfpty, Hox 7195, ModHgtimeiY, AL 36t87 

FlRlMG OlVIL WAR Mo<& CANNON Pkna CflULog Irw 
Grawi-P1UM£. BBS BftJ. ghitert^, Fla, 34*79 

FLYING BAUCIR KJI Fulled nolffiflly on PM m*ga- 
And. Anioimg, Irwi^npiv* Drleu Sauwr ton 1 74. Utai. 
M 48087 



MAGIC TRICKS, JOKESs 
VENTRILOQUISM 



PFWFES5JQNAL Mjg r ;> H w aw r «M Inche 

and heahe K.5Ci. Heri lm s- Fw^gry. topf PHa. 
Llnceb Slim, fcaiBf = 521 n 



FREEF llVjalratftd Vmrifi&dixrt Pupp#arv Catekj} MateJf, 
420PM. UffleiBn tokl f*ditftft16Q 



FHEtr IftMdj L*a4ng tonllY tolak?5 iWO Jc*es, 
Tnoa, 3<«»n*e. Spona. .hyirwi’&nflft, C-iO. Ml 

Cement, Mich. 4B0A5 



PROFESSIONAL MAGIC HSi CalBog 52 00 Same day 
$^vi». to^jtwfrtuew. FfiB&ukyeMogic. Mifl-F.-Chadeabn. 
Lax Vega?, Namaod 991 04 



MAGIC AGE CARDS Fteveta Age Tel 00 62 DO Lavne 
32? Lamar Qhng. toudywr Ai &S33B 



HQSSICS AND COLLECT IONS 



COLLECT Hilary Meflali tot 5*f v^n on toi PH, 
HaK?wn. Hew Y«h 1151p 

'OLD Time Sottier Mrita, Chaw Sal Fqum Wntn lor 
^■M(r8iymij&efiarTd SpeciMOfeni^. toeringe-PH. P.O. Eia 
544?, tprqwwd, FlQfida i37M> 

BEER CANS, F w IjM- WHiams. 'M Ma«Sd^ tow’ 

Elyria, Ohte 44D3T* 



COIffS, STAMP COLLECTORS I INTER NATIONAL FO- 
RUM IS P-U&USHED FDR TOO- FREE delate- P.O BdkI 
SO GrumailfOiJfcir. ICELAND 



MC*l>, IMlLWli MTCHM 

SAVE B-4 Suy njL^a- De^ta, Pma 1 Cabs Factory 
toec*. Free Piwg Eianen Emblem Co-.. Rax 

82Q-PU, Urw?n City, N J. Ci7CM7 

CHNCQTEAGAlE Wrfd Ftony il.W. Pony. Sox W. 
CtwwEJteTBgiye VA S35M 

PATCHES, tooJe. Cwtum Uode. F w CvtateQ- 
^nYjtaHS, Be I J5. TAfipin, tow VH tWB 



ANTIQUES, RELICS! INDIAN GOODS 
AND CURIOS 



FREE UdE 10 SerKHJ Cot«IOra 30.000 mrMrt AflrfeHa, 
P&tSi, Spea-i, Ahb|, Slate. C**to Tr«1hg, Bgi 

589, Murtrotahttn. AR 71959 

INDIAN A nil ana inti 2S<, BirdpCHnlt $7.50 0uKb 

Book H E1 p p Se&wgL toerfteld, MO 64741 



STAMPS POR SALS 



FKEl tu-mcrnWy Prtiaielic C«*iJg. H 00 niTdkig Ha. 
PC. fldp 216 Ml Wl 5057? 



STAMP COLLECTING 



UB- 15 Drftewnt mint InehrilPg Souvwilr Sheet |t JOB. 
Free Itel Brook*. Bow 82. SrHAtyn. NY 11229 

So YEARS OB utteen diHorem umed Sulee. wer Wy 
yeani oU— wtb opufovae. J*jhxl Boh Oll-P. Sew 
Rothoite. n*w Ycrti iQ»4 

ROYAL WEDDMG PRINCE CHARLES COMMEMO-HLA- 
TIVE, 40 ytrt- Old United Stelae Airmail. Spsoe E»pldrai<XV 
Ditnvy, toftrt«n Ftotkwtfl, Mfldtffvu;- Sto- Kni^rt. IdWfW 
Ito. 104 whan n»qi*41ifl& ftppCwal*- State age touglf* 
to^T, DAfli. PM.15. Ua VegM. Npv- Mi3? 

i.ooo different world * i do differ emt homoo^ 
UAH &E AUTIES 53.EXJ ATtacOve-wrM-* ipdfrd&i ton- 
cM Hm» anytene ADULTS ONLY. Gouq a. So? 1320-MF 
EliraMIhlDfl. 37843 

FREES Be Barptun CatewO ■ ^ ECtan H5t-ng th&uMnda 
turga-ns including u 3 9 0 N A. tiampa. juoMBv. album*. 
*£WtBi}ri*4ifld Kippim Abo t nn sMmpa from out appro? 1 a 
ifi*Y*e &jy only Wh*J yOo kk* Rflum glance prorr^iy, 

rtwnk you Jamatoaurt Samp to , topi E43PM. 
JameMown. NY 147D1 

TORftl 1 DO Pwolfr P pand Stem^ FuJ Or* H* 

yyftg, D*ff. Pai-C*rnden, tow Yoft mis. 

ABSOLUTELY FREE- 55 diftoWK Gribeb Coomes COM 

MEMORATIVES. App^mte GobeaterTva. Bu- 590 Sauo, 
ME Q4C72 

BRiLATHTANING Bwutite M Oflefem mrt Moaera p*c- 
Itetelp wmnwmQriitofl only |t,M with mini compile sel 

app^wali Fitq&JJ few <?JP. Sinlr <Y |>»Q 15385 

PEHHTI Aspn^ais* Hegardtw caiMygua! Hotter, 41W 
Sind Si , San Guga. CMl S2105 

UNITE O MATfONl J tompMe beis 25*. ApproML 
Cdmafli. PC6 ISfi^M Lake PteGHl, Fkwda, 33852 

W EJ EFFERENT OB ui."tenvrt*n-“ 1 e^T^d 1939 
Ed 4J3 Shepard MensiieM. Ohio 44907 

OLD U.S Slamps &r. APPtnii Cne*t«f p Boh 1535QG. - 
PnUBde^'ai PA lSHl. 

WORLD Wide St&me;* niuui 'fe; m pdc4u pn ^nTvni ?f 
and ijp TRUST STAMP COMPANY, P.O Bds lO&P 
•Jarrjica H.Y S1435 

FREE Sj-pnse ca'ietf^n sets wen a^ruvalu. touto. 1784 
Lmion. San Franciacd, 34123 

FREE 700 LMetf Stetoe and WodOwide Stampa. Approu- 
aln Stsnvfw PM. toi 1417. Bellhmwr. CA 90-706 



100 Ditterarrt U S 2Se, ApjjrwaiB. BrefPey, tow 425P, 

MidlWhutn VA13M3 



BARGAIN EDO Wdrid-w<laSlarta»25c. Ouamv Approbate, 
ft Parker, 6Pi 1*3. W4ts( frurtf-BW, Ma mi45 



2.P00.W Sao^r^s— l &0 2c E«£v BeWe^. Box 

414» t OMrwm. 

WORLDWIDE COLLECTION - IDO DUSetahl Stampt - 
only Itoarth Farai^iVoi^kJa-AppiiawBi* Nazla, Bo^a^- 
PE AydvQpg Ftenjiaylvato iffjp? 

FREE U 5 Mim Set. A c*xava&. Hldebrand. Dpi 4»7, 
SsMa Cara. Gihlbnua 9545* 

ETUHHUGtr 100 BEAUY4FUL PtCTOftlALjS. Ml Ortawu 
Only 25 Cant* wflh Aftracbw Wwtdwtoe APpraxan. 
VAhiSTAU, topi PM-Iffl. p O Box H272, Ocago, Niimn 
80611 



FREE 1 00 Canada iOe w4h t-equMl dt Wartd Wide Appf^v 
alE- Rnnnr t PO 8oj< &&0? San Meleo. C-bH1 B+402 

PfllltCC CHARLES ROYAL WEDDtHG Hm day cover - j 
heatay wnhbgmtitrrtpfteotySS.Kstftpaid fetor ConrnMions 
anditeba - Pee IWa K. H. WALSH, BOK 308, TUCKArtGE, 
*LY. 1870? 



iCurnl nuu an ntn pagaf 



STAMP COLLECTING 

(Cailhuri frem 

JDO DrfTartnt Worc*ide 5ia/rta- 30c W-Si Approvals, R G 
Satai. to 1065 Jamaica. N.Y 11*31 



IWAH U &nera« SertiCheien, to Mfl. 

Ptoj Bfrach, Ftaftfj 13444 

U S. STaMK. mnoiBeale plate EHmAb and rivni singles 
SPECIAL: Fhra Sc UJla btacVa Jo# H 00. FREE Pnce L-rls, 
WQ MCOUMtS. AMPflCO. to ZiO«P. Si vw» MO 
93136 

WORLDWIDE. 1 00 frriHftnl toi/ftt*, 25c. Apenova* J.D 
Mfcfiwi. P.o. to 2273, Marti [W, CaMma &4&S3 

mnw— so Indming Many ' OUtM' , JuBT lOf- 

Acprevati Tertwel Pnm&tc*. Shot City. North CatcUae 
m*i 

FREE Ora With duality Approval, Diapfwi. to 457-G, 
Gatasbo'g. MKttpan 4*053 

"INVERTED ERHQfl ,r * KM Differed UfAed StflASi 50f 
Wtn aPPftwB'i Uray. FO to 7996, Silver Spnog. MO 
2M7 



*RK INCHEHDLE STAMP OFFER! CHANT WD «JD- 
WIDE COLLECTION: 125 fldflSiflflE QfeftulM postage Slum 
including, fteeufti* large wtortU animats, sporting activfEM, 
npaG**hpo<arti<yi and rrn^h more . Bb-sohdafy FREtwhe'i vw 
request editing 'Stamps on VP 1 ^?^ ' wbdiffi ta# **i#T*ne- 

CKKiarhomB to W ^ «inwJapvic*BnytJTi*. SIM) 

TtiOAYt MUdUpn PM 3 , Flapem*. CA 92^71 3-0009 

M TOPlCAl-S ?5c Wh«n raqurrelir-g b* p need wrCwUs 
gfawta! Knnt to 23WP, Bdlir^hajn. WA 96227 

CANADA- SO dtrt*ranl 25c AppwvN, brow-icy, to 1 C 
Synii, Qnlcnp. Q *n*da NTT THj 

‘WHOLESALE* 1 U.G.— Fwwgn Ptottsi andcat&tafl FiWa* 
fveryffimg Guw4»d Schneider. to 12*0. Grand Sapid* 
Mtahwi 49fiQi 

U.S. 6 CarmviwiAtrvw plate Elects SI. DO! Approves 
Gw Jon Davison. Conifoscoott, Nw HvnptfHfie 03229 

*S DIFFERENT U.H. AIRMAILS- 12.00; MiHE *15 00 
Etwrflng Bob 2a IE. Hapten* Ccy, NJ D7753 

CANADA T#rt LdH COWiitotarato* Tf>c Ce*ii£in 
A+*MUM*to, H-i-taj Ekwidnra. -vntn Veltoy H*h Ygt* HTH 

g#rn^1famwChtrwrm*#*\rm, DtthMrwfri.ATmw.Hgh 
V|U 1 Fra* BigiCitttoo. AJu frn* stsmoa Sflm sranual 
t*vc» to *nai you i*e fUrfdifi balance pnyi yx^y. 5eM ! Oc 
todays TrumM you JaroalMn £4ftmp Co.. Oapi mjfw 
jpiw*n MY 14701 

ICELAND Cotacttoni » Wlmnt- Sl-M- AnmnaN- 
aggl*, to S^A. Si Pnd, MT06 _ 

SO TOnCALS lDe wfflv w* tort Approt.* 
DAT A STANDS, to a&g. JacAiOimH. FL 32^7 

taf EACH I BcAUIiUjI Itm^l BpCH^v^- J&Daco. to 656- 
Tlanfam, Oho 44662 

7? DIFTEREMT U.S. IDe MiTh Aftrun Sfc^vsc*. 



SCfEltCEon Stamp* 1 Scw^ihc Evanta. rtc, w«ss«tcfl 
only 2Sc Id approx a*rv>c« Appocwrtf. DDflSTA, Dopt 4. 
P-Q. to SHi 7, hy^ood H 60CS6 

P TDll soiled Fore-go Mrr. compiew nti, t>j t mpro^als 
v4 pieaaa you Set g mat n. to 23 1, Via 

02iM 



FREE (5 Scott* V«*ra AppnTWi^i, upnigh Co. Rom 

J2S, Htyiondy, N-J 06 *39 _ 

FOUR Pa ia BxxK* Si 00 wm-, App^v^i^ j i D Slampt. 

to 7i?_ MelEinurnfl tocn. FI msi 



ZS CARS 2Se Wrtn A^oya^ L-me Stv 

Stompq. to ^14-021. MilWd. TX 7B7J 



pEnnt APPROVALS Ex Id Sc. Lynwood. PA-i Sok 
tio^l -Napwn. Ontario h^H tTVl 

FAMTA5T1C1 Din*^ CObAil WcrtJwi(M-ZS* 
ATIfKhv* Appayflh RCP. CHUfi PhHflS. Bcja 2455. 
Evifliyia*, InrJjfii 47714 



COIN*, TOKEN*, CUPHt MCY 

Fl¥l Drrtpvn Mini t nv Com 52.00 Ctun l*!3 F*w 

SaiyWl, MBQ UhfchA. Joh^MI Cily, T 3T6Q1 

SCARCE &rtw Dime 31.50. uml 4- Roger! com*. Bo* 
2007, Spft!>e. Nevada fioi 

TWEWTVrflVE WSaal» JiOO Vine tfi25 JcnH. Pun 
Hi ran, -Ml 46060 

COLLECT” CC rt4i FDR PROmi maw b 'Ouy and Wi 
ton. 5? W Git*ranG*Pc|. Owwrj^ Fnlufprm«. 4 

Tftflto, GURMyt MA 02141 

UNCUT par U.S. &rf*r bills, Si O SS HribrHwn, to 
2 flfla2K, DiLibi TX 7552ft 



FREE cq year dvJ tjamwv or jaDanetE bahknole 
Apfxwnfe to 1 427P|u to*er. CA «0?<H 



CAHKAVAL OC Q*M HEC- tbll»rSi S0uv*mrn 1S5? 1<*r 
corns $5.95 daudatte Enr ,C.P 70K, OwiLwc, Ca.-eda G h G 
5£t 



BINOCULAR}, TILESCOPIS, 
WCPOiCOPIt, MAONIFIBW 



HUTING one A^iLsIirq gkwU¥r4 V.ir Biidiftg^ SfllD*a 
Inalfuctuna. S2.95 r.-anloe 5aw± 217 riwihsfi. piymoi/? 1 
MN 54441 



CAMERAS ft EQUIPMENT 



FINALLY! AN AFFORDABLE HMM CAMERA. tUTOh 
DA S Fooit-Fne Smpfea^psaursufri^a. Mol-Snoa Caw 
and Strap GuaraMeed £30 45 Ppd JARCG. to fJi-FMi. 
Beoer^. IA *mz 

BEFORE YOU BUv -^r 1t4 k» ce^raJ dra^pynt pn» 
CENTRAL CAMERA CO, MPT, «UHIL J» &>. W toah, 
Cnica^O, IL 60604- PrrcJCDgiaphk': 1 &rT» 1659 



PHOTO* ft PHOTO tUPPLII* 



SAVE SSS Fiw* PJMjtoyflfFiK; Cffivbq ■ 35mm, s. 
Iftrtpti, S-jpphci Sijpfricir, 442-502. W«H?, IL 

GD61D 



BOOK ftlNOlHO 



REBIND TOUR DAMAGED BOOK 5. Wrtn a f*W ccmmon 
rads and • homemade IkxA prea: jpian In&bded) youll b? 
ai?» id nandi* wiiyttMog Rcom a iDm hnp* n> 
rnfl. -PtX^oSpy 4 ^ 4 * rf ippmrf>d PM. nvftlad* for 
SI. 75. Sena I> tort 10 PipLMir MmhaOiLB. PMC4, to 
1CH4, fiii&O {>ty Bia., Wiw York IfY IDtai 



BOOK* ft PUBLICATIONS 



HOW TO ‘ FIND THE MONEY Tfl EE" - toOmW Wto 
n Ihik 60 ! — Driaii Jeok. HtggjniCri P □. B*j. 91 4, 3amH 
CA 92071 

l3UT<St-Prini Soek4 Fdund £«Hl Want* BkWocm, 51 
Vap:e Ave . Warn*. H.V 1 W 90 

PUB4J5R£H E 3 OVEHSTOCKB, BAftCiCUW BODfCft. 7.000 
T-Oa»L aj Subfwcta 1 Free CaJtatog Hamttdna. 9Eii 
Ctaptoi'd. Danbury, CT ti6&lQ 

FHEEttook ^Rjpnw Eti&h CdUHtg Befwa dirNt MagkXb 
muhti, 0*pl- S3. 4flt Trmfiten Hmri Ro^i^r, NY. 

1W9. 

PUBLISH: YCur tinc.M I Our sukoirsT J l puChCe? PuUtitrty. 

AdUMoi^g, beiL-hilLi b Mki. Al sUCpda fiuitec. &and For I»i1- 
lAied book lei sxnd bee manuscrot wrt. Cv4on Prase Deqr 
PMD B4 FAh A*enje. Naw Tom ioai 1 

FOLLOW Ml TO t HE MONEY lRE£. *c*\*™ 

Fnw nalails GnntJnlWuw Pd to lOMfl-P, Tjimpn, 
fTOrtgii 936 J 9 _ 

ll^tfTTTnnrm wiHemMi- brvtval neb. Ca^iiog. 
P.O. to 1509, DufangD, CMfBdC 61 HU 

HOW ID Dei FttJi Boraa D#ta4* - Fonime Mamng 
Kjtftcahcprj., 1619 E Mam St., S' k a ter Calit 95205 

KLF-AIPRDV9EHT Boicas, HjndTedadl Suttecw Fr« 
C-atalDG RBT FWAHtora to 463. Clvmsna. Ml 
*9043 



1 HOW “d Always Have Wkmay~ £5 96 to Z42, Spar ta 
Fom. UiaH 64660 

SELF-MPRCFYEriENT Intewibg, llluBtratod wap™* 
*60 to*cs. Calf tag Send 51 .00 toi Pwrim, lai 116 
tori. Si 1 . Nr# Y^k. 1 OOH 

CALIFORNIA FOR BEG«N fRf toil »fry y* jcih W t 
Inariat-s wh HOW-TD guide, sdsrawvde GuOTflfeftd 
Cmswa. Houfcng, imyig, to! s*iwe Iww ^rthoul us 
19 9S Ca^tarrisa D*smL D»ci M4, 1 H 1 Omx Fi^rpw. 
&9A*3. K* AA84N*. CAfitaraiA «W 

EXCrflHG PEiK^iiflihy uil -irt-^^vv^mnr Haiti- e Plych;> 
Cybernet. £4 00 pratpaul Bifid b Qyte j Reaeardi-t. 633 
Ferry Si, Ssaarn. Oragon 97a9i 

USED CAR BUYINQf ^ import livaiVy E.p^t hr- 
Igir* Sflnd K50- F«fimin c&rp*r^, 1707 Dotarw. 
Hcrytftn, Taaai 77Q57 

WP*A| ^Lprctf 1 Wiifiams CH# A^lhnnar Harfligwpir KM A 
*4dt A Gimmick ftijney R*cA QiurinHB - 

£3 95 to &071, SpdUOfl! WA 53»5 

PERFECTLY Lf SAL 375 Fcri&ti»r IMK* far' 
tan Ttu 1*3 JJua bR5 Aud«ODk. 5end 5L3 96 To: Ho#-To 
B6o^s is Grew (X^e. Way^ta. HJ D74TO Money ti«V 
GiA Hmw 

use Fr InwAo* Mnoar AAW9 OvGrim CHAOS 6 
CREATION. Band £26 00. Mtftan, to 1215, PrrHHDft. NJ 
D5546 



MUSIC INSTRUCTIONS ft 
IN STRUHIHTS 



MUSICAL ImtivniiM, Hoi Lrnp' IhcrtdfcJa PUC*. Ah^4, 
PA Gat 1 All liwln^ieffla. Hugs Seiecfro^ 9am Aah. 
EiMbJLfhed TS2* 800 e45-Jii6 RvSl2sn 347 7757 

Pianos t playerb, pumpofvoans. Aetxnuinoiegair 

Ctls^jocl How-To' books... 42.09 fl^fundatfal VealaiPm®. 
Mil* tal 1 1 . Ydrtc >38M, 



SUPER-UYNrOB Siflar tog s- Araswwii f«eds 
Ptota «T?n>phDn«, *ta. Frw C^lAldg. Mukic, 

to 944, MCngarra'i, N C 20656 



FREE CstftKsg 1 Km and Gompiated He-rpaiLtiordi, Ham- 
t^rpd and AHHlBOHen dl«me?i gurtum. Wfcn, mAiWtQhna 
Hugn« DtAamera. 4419 Wna Colti. F14, Dimrar, Cato 
flOSO* 



POEAtg to Tg Mtac. Nufttffta Muak RvoAK^ma,. to 
wot -PM, NJshviiN TannHStaB 37204. 

ACOGRIHOH Tor. BrardJ. Gorfl&voi Swy DlretS. Tremen- 
dpua DiacagniK. Trades scaled Free nrKhura. PM 
Atcwdcn-O-Rama 16 Weal lfflh StraeL tor YOfta MY 
1 DD 11 

PLAV MUSIC OfTTiR mr^jgh jnOoraJCandng ChDfdS to 

md ta ™ta Muwe# ue*A". - free infohmatioh ^ 

Uuw: Lfl-rnng Syslima PubWUng 14-PMJ, #533. to 142. 
OintL'l NY 147EO 

WTTER NATION A L Calaiog uAkMCri*to mMA. r«p*rar? of 

Stlnaed njtnjHtpV.j, Impgrti-J wt#&. C*m. AfCM^IH. 
hrti f Vw GarTnin-mBde viOhm. vtafiaa. Cdftta. HdHea And 
bdwe -5e>vj 25c itif oatalog ia% CwM Certlcaii *u be 
enctoaed intemaliOMi Ytatm Conwiy tw Oa^. FID. 4fi» 
W. Bel^O&re Avt. . BaJiimors UD 2 r ?i S. 



QUIT Aft MIRACLE PMy wtm out tha MJ 1* ccnwprttiwi 
note! and play Melody. Harmony Snd Chcrdi- SB PaM 
Pp-1 Irvin E-wicfi, P Q to 1109, Rogwr, AR 7J75C 

WEHSI organs, mDsi 12 pnee. iwofl a¥ifi kh, Rienwvi. 
4747 £ Lee. tjceon. AnzDiia 

FINEST FOLK FLUTES, Am, ta*buOtan» or 
mairurpenfs CMatagiA H 00 - Eiwml EriiorpniDS, to 
B&195U. Spmmiinta, CA 9£®$0 



■PUCATION ft INSTRUCTIONS 



REPAIR Coleman Aid Olto Oi*3wr 

Liscri Hw ta You#-ap*f* Tim* PtDvYd WttflOd 

AwwJUrf ScHwr. &*rd Fgr F,tl DwiA-ki Modern 

Sd^!OfAmanC*,260fiN ATTi Stw*L CNtf . PC. PtBftniJL 
Ai ft SQM 



LEARN FttravH t'hnkmg. txpalns F^nDtam- Soemg 
Secrets, £2 06. total. Portland, ND 542 M 



TRAVEL Agent Tgyr Gu>6i I Nome-rtltfy pNn Shifts xdl- 
ng Travel Carawrt. how ID quahiy Imvvl Atpratad 

kf Yatflrct'HL Finn SrOJrurp. Travel $OtUOl, Dept P0CC*, 

h-l B art «h |fH ■ QnfM 

DRAFTING N a fra*l o*ra*n M*n. -wsman Nta pn^do* 
e-iswrranc* or apeoai Wari mkm W& ir*m yaj horn* in 
apara um*. &M to Wrix. Jtarifi AmwctTi &*c»l ol 
Drahir-g Dipt PBCC1. 4500 Cewc^l Hewporr to&h, CA 
92060 



■ JET--G AS TURBINE CAREERS!" Hammtljdy dOutw* - 
I henry, msirtivnan^e ovofheul — Euabinhid 1957 
AMERICAN JET SCHOOL, Deperlrnenl PM-3, DwUi t, 
Montana 59B29 r«09| 349-ztoO 



SERVICE KETDOARD INSTRUMEWTI PMno "uning - 
Bectnmc Organ Swvwng ACCREXHTTO NHSC - Fra# 
Boowrt hiLES MVAHT SCHOOL, D*pr P. PO to 201S3, 
Sacrament. CA 9MW 



REtSCH WORLD WIDE COLLEGE Of AUCTIONEERING, 

INC-. Woritf t LargB^I-*6 Yava, Twm won, Fr*« CMatag 
4 fljprm*d tar V A Modem AwBon Ubraiy M FREE'‘ with rninfr 
rwii. S1M2G-3442 - Col. &jn»n E- T*ytaP a P O to Hfl, 
04ft. tg, fcLtadn QtT. IA 50491 



URTENDHNG ■ to W.i-iaOnnnnnrtota SlLty flan*nd«g 
Treeing, 3B4J-C San Fernando Ro*d. Gtand-sie. CA 9!21H 

UWVtftRfTY DECREE a ST huUl Pnigiwm! Sactatas, 
Maatan. Ph D'a . , Free re^^ng derail*- Coum^ng, Bob 
917'PNM. TflW, CnWomie 93ft90 



EXTENSION Aiyr Pdpl-GrrtU*!* Aw..rJi in Phtae6|*y . An, 
5o*nte- Sotanit. Mi^Ptine, Hofneooaft^, RnAwice, and edv- 
e-i. 36 Cumci Jar tra« iairmai iUD6 rifUnd«H«). 

Registrar. Susaeti Cdtagf or Technology, MipMnta, Datoin. 

England 

“ UttElTHE&IA, Fipfli™. Odwjitj e S P Cuurwe end 
&^uipm*n| Calelq £1 00 (r^mVMbie^ EMeNtod 

ZT yeara D^K. PM.R, Srutai COpW- Hightot OanWUfl, 
Suaaai. England RH17 TEX. 

L&a AH Asleep Of^K»kA. ftord*, Ufta*. *qtitart«pfHI F*e 
□alaic-g 1 Crmwmr PM-400, RutoO, New B03+5 

AUTDSUGOESTTON, Staap-taafWng hsad5ue!i*r!i fates, 
records. boc*a Gigantic ailaiog tiw. Rcbmv^> AuodaCtan, 
to 24 PM. Olympia Wwhrngtan W»i 

OCTECTTYE Ntajwn, E«y home itidy. to ^■4lecKff , 
ii£tal£in, dprirf-eat Uui. PftSaan^ei rtvea'qaicrs Trevung 
Srtvrf, Detr. tF-. P.C. Box 4 1 259 , lh Angataa, CA 96941 

INSTANT MEMORY . , NEW WAV TG REMeMBEA. Ho 

nwrwl2amn. Re«dse "ptwlogra ptac memory -Fargei nolh- 
Ir^lLi^rMWisaraoririBrytaicywrac^e, lalnitt, ESP. liWita*- 
ala rncu’ra" Fro* rrilmTJii.cn IiWElA* dt Advanced “mirkrfl, 
04 5PM V\mL*dai, Fani IK Paitades. GaMvnja 90272 

COLLEGE DEGAEEt BY »SSl EVALUATION of 
EXIfiTVNG Credrfa I Jot Epptonn Fell {diA} SW-1791 
Wm* 9 c:h 13 IEMH, toaitaus. Ohio 4321^- 



(Cnrflmtad on rwil dtol 



APRIL 19H2 223 



EDUCATION * INSTRUCTIONS 

AGCHEDfTS OsMAv Mgtti By Mii Dtttit* 
GRADUATE REFERRAL SERVICE. 30i0 S*me Mnmcji 
BM, But* 1 73- PM, S*ttU Mom CA »4frl 

BOOKKEEPING Or AOG0i^iE^g r Eeiy 
prepares you Qixsdy to do vixp et^t- Poona or oheri 
ApotorwJ to* Veterwis Fra* Acaxinting Cvw Kft ~ Wm* ■ 
AcooufrUffl Sc^wi, Otpf PfiOCi, Hwfl»r| BmcJI, CA 
A2HD 



CLOCK AND WATCH REPAIR Free Latdfcq No4ti 

Vwkw 1 Boh 77-ACM* So* Rw Gfdns, (Minow 60fi?i 

LEARN Bewmj Vicflme rapsnng A pr ow able trade Eaay 
to earn knee dstede. Sewing Center 1ST FR, PwtwNr. GA 
31Q7S. 



HE A DETECTIVE. F«« tfttoMlitfKsri -EqwpmaM ■Globftf 
Bo? *91. nantfvn. MA C£j39 



FREE CATALOG- LEARN AUCTION EEKING! Kjufrrthi 
AwC toft StfOOl. 333 E- St, Bo* log, Depefimerf 2, 

LWHWlWhAlO. TN 5W64 



SHALL Engine Repair Sian Tour Own Mtotoy Wafanfl 
flyifnaw. Liwn A; Ho™ to Tour Sparo Tine. NibgtfiAlly 
Acp*dri«3 *c™ SfudY StftoPI- Sw Fid frrfula Mow' 
K4P StNflOti Of Afllpoa, 353ft M BTh Kr«L, □**. p E. 
Phwmi, AZ MOW 



COLLEGE DEGREES fly Majimi ta*i*ifrv 

Mwtere, Ptiffa . HO CLASSES. FREE MfeftRMHH ■ M*r(- 
PlM Pen ififlfifi, Tutu, OK 74145 



DESIGNERS Slresa C^kxiloliona Mode Ea*y Free 
P™1 Diwgwra Manual, PO So* 1073, PMC. 

Scratodaie. AZ 65552 



USED Coura*' Boo It' Lula Z5c. SnsBifa, 124 
Ma.1bon>jp. h . Salem. Masuc^sells Qi?T0 

HYDRAULICS: Umut, To Build WOODS PUTTERS, 
BWOW PLOW5, AUGERS, WINCHES, Anyang MYDRAU- 
UC. REPAIR EQUIPMENT. Etprarad, PrnflHMjnalHELR 
AVAILABLE "HYDRAULIC FUNDAMENTALS" tfl.CH 

htyOrauJic Seroowi Co., P O Boa 2n. Selroer TN 56371 

ELECTRICIAN. Lt&n dl home in scare linns with no prev ■ 
wswi*Ben. mamiwnc*. c«i$fncltOtv. 
ir>g, hMLtg, a vundUomng apo'tmo^. Get free (ac Is Write 
ICS Eledn&afl School PBC-32, Scranton, Pennsylvania 
IffiU 



EMPLOYMENT IN FORMAT I ON 



PROFESSIONALIZE You Jub Search. CSwi Resume 
Piopn-awn, Lad hi wrrtthg, Source*, fa*esv**infl. $4 00 . 
K-Tfcer AssMtotaa. PO. 5o? £1227, Cofantoui, 0h4 
43(221 



AUSTRALIA - The Worfd M, BOO JotH 1 top pay f rEnsfior- 
Wton Compinerdeo -eooni S3 DO. JoOwond Boa 6e-*£. 
CWtpW, CA 9QBQ 



RIVE RBO ATS - Tugi top pay Nd vnp. n#*d*d F cf -nFp 
send li&.M Mipai* Empteymem Servrr*. P O- Mf 
Cwttral, In 47110 



J0H3 OVERSEAS ir^dihg Alesha I Fr*e Ltalaili 
GbOel Eiftfrayrtinnl. Bcr EM PM. Nal^vnai City, Chilli 
gZOGO 



ROCKY HOUMTAW CIUFLOYMENT NEWSUTT^HH 
Cofcrido, tdanc. Mpmana. W^ni'p ' 1 Current Cprnmgs — 
All Om ^i W C hi tt F^ua 0«MH3 lntofrtiwwin-1,. 3S06 
&rcH. Chaypfsw, wyvr.>ng B3C<?t 



WEEK OH, WEE* OFFI OMm Orfh=hds 
J5 DO UNCO, fkm 171 03, P g'lu^a, FL 12532 



FLORIDA FHPLDYMEHT HEWSifTTERM DDmowle 
Sunshme Suae Cwarage! 1 AS Dctupiiborid - iMd Weeh- 

»yl? F^oe Dsieflfi. FEN Bom 04^PM, Jwprtep, FiothSb ante 

JO&£: COLORADO, WYOMING, UTAH, IDAHO, M04L 
TRHA I Cort^MJlwiJad tWwaladnr wth 200 - new ,-utia e&t r : 
wWflh Fim dtflibl MOUNTAIN WEST, K5-PM CHnydh, 
Logfl-H. UT 1 

JOB JITTERS? DISSATISFIED^ S^itJ 5-5. DO Inryu^ oiu-r 
41 "514 FrLW sietii To T'lar Job Yen, War-r 
P^filtalm, eon 195, Wifr-itraourg, VA Z11B5. Guuanteed 
Prompt oakery. 

JOBS Wtaww CteMd. Sort 13.(M For Ctaauned Ada. 
Specey CMgary, EcPnonion, Vikxxmi PCa. iBlf C*den- 
AW . N.gge Fell,. Cjn»Ol LiJ 4*1 



OFFSHORE HELP NEEDED. Will YOU ftewe 
ard hew. Sand BOO to: OFFSHORE ENTERPRISES. P O. 
Bo* iO#S2 Switi «WH*5n T*iiri T70e& 



WJfr&ELT JnCi CuiTim L^I- IDO imm*^ae* j tim. BOO 
0421 703*3. «(m*a C*V Tula 77270 



BAUn ARABIA - OVERSEAS! Vi»i E-npoynwHi Gyflc 
60 Conwiwf, ill AJK-PU, Br.it 3J3?fl WA*hingtofi, PC 
20007 



224 POPULAR MECHANICS 



GOOD JOBS ABOUND .. . Erin in IWd Crfm. WiH flhdw 
ydu how Hi ate one 57.95. BitHatbon Guarameed 
Concapta, 179 CA»ade iFN 4|. Imfran mad ^erh. A 59525 



LAID 0 A? Wam hgw7 Bend BWI, Tg: Viaw 
CfeMrtWWL eon 5. Hpwflplh, NJ owi Mar^v Bifc* 
(JwurtiQ. 



AUSTRALIAN JOB OPPORTUNITIES tor r, YOU"3 - B*g 
jay Tranapoitacsiri Newest iJshnoa. S 30 C? A eV 1 
EmerprisM. Bok 6253 . Wtcffle. Kansaa 57277 



ALASKA E rnjMyhieni Newalefler. Send 52.00. Bok £355, 
Andwege. Aeahe 99510 

COLLEGE Gfl ADUAIES Thcii^luiaa dI J«? pmSpert* 
Wfito JO Andaiaon at. Mx*rtot 4aa-u Bwtr&rd Road, 
ScTianecIa^, NY 1Z306 



HOW TO INTERVIEW FQfl A JOB -EFFECTIVELY" ovhi 

: 2000 inlHfviaw» i ^£0 y»an JiDO’iJ pit-^ap* B L'KJb^W 

PO. Baa 27214, GdUfi Vkity, MN 55427 



LOOKING FOR WORK? M Naw Jfl4>* irtlitM n Lc^i- 
9\mr* 0 «nfci rnfl re’atofl ^orvira irtJu S*id W 35 
Kc pwaege] far isa? OFeto Eatjtoym*rJ| OnjetOOr te 
Intorpcrt PjOitilm. P,Q Bum 344» B. Hi* OtoftflA U 
TftlS*. I^npy-Sepc OworanlMt 



EMPLOYMENT WANTED 



ARE YOU LOOKING FOR EMPLOYMENT? Try Oui Dea- 
uted Sot!kpT II oosla only ti 25 per wvd. And, <i you wta* Id 
runs af ar perl o H yow «f m txkd capilai eflers- yoc can do » far 
Mfcflteaeit.uOpeJWDftl wWbflnfr Act rm* G«nd your ad lo: 

POPULAR MECHANICS, CLASSIFIED DEPT, 324 WEST 
ETTH STREET. NEW YW*. NY TOUTS 



N 1 LP MAHTfcD 



OVERSEASIFr ConrmKNrn, Ot Gaa «'■ Dvtun It 90 
ICA.Bai 7W2P Wfltisilftn.TX 77273 



OVERSEAS Employment . . L20.WK 1 - S50.M0 - . Free 
Ftgpty!' EmptoymenL Box 7 S 3 W-AD indnnapoOG Indiana 
4S22S 



WUAtlUk LU WAKTB yOji Jntn' Dtg ray! ^HidTiiirQpLH- 
Iftlion 1 Hfc^dMCfc-t2 00 AUSTRALIAN 

INTERNATIONAL 0d« 19197A0 WASHINGTON, DC 
2DD38 



FOR FNYEMTPttS 



PATENT AMD DEVELCP Yonif IrwKon 
Pelenl Aganl end Licensed p. Qie^£4on&- Eng^er Sind fof 
FREE PATENT INFO HMATON Every Inrtrtcx Should rfm 
Rtotwd i. MiPer. Wootawtfi Building. 233 BfcerNwy. 5ylt* 
»12.M. New Yom. N v lM? |Ji21 W?-6?i2 



NONPROFIT pDi^KlflliOrne^e in^tn,'^ WtfM! range 
&«rvtcea Free reoxiding tome Free evalua.luv’ A^iuned 
Invent Fmxidatien. 5D1-9, kjwa Cefarade F-tinn^ co 
UH» 



INVENTORS - Unflor? SlalK Patanl ftfliui gaard?vi 
Pjaswl 1 Dewatopmehl Engi^httg e^d Mt'Votng el y€ur 
Invenhyki, tde*& *itn n , enL^«duwe cemrAcia Send tot 
FREE INVENTION CERTiWATES and IpyvRkxi if wxme 
fron S*rvmg invBmcxB s™ 1&4B GEORGE 4PECT0R, 

licensed professional patent engineer, fptto 

UNITED STATES PATENT OFFICE EXAHWa -36iS 
WbgfcwqrOi BifKdmg "ipw Yort, TflOO? 



U.S. PATENT Ohce Sewtfiea 2J1 B^eailwAy, RoomSfllS, 
N«r Yo« 100&7 Free iRweitson will teat* a- 



reoibteheu PATENT ATTDHHET AppUdeitore and 
Sureties Mail Service -ree PieUntnar^ Review. Som 
N.Y 'fflUE 



PttOTECT tor/ inverAtcn Regisierwa Patent Arwme* 
Miany Yeira E^rpenance. all -ie<fi- indrwpyal inverttya Pnc* 
«rna Gnren SptKia. Cor^idBiaton Ve?y ^aescrfltile Cnugci? 
W<ite kx Free Infanealoo Paul H flaTeighet, Z53& Crawtoffl 
Aw . Evanston Hfinoe fidai 



HEGlSTEREO PATENT ATTORNEY Waariirgten DC 
Bybrrt CfaniAl A 4l4 Hgrgadfttl Dnf, 

RiK^ville. MaryanC 2DB50 



PATENT IT ICONOttfCALLYr Free Dele.ia N Aenv 
2W3ft FondiAK Rchnwnd, Vft Z3229 



PATENT YOUR InvalYfer Vp«jrieir r lnexpcnx.viilyi fl^rvnd 
Euhiner, 7400, WaiMgiiji, □ C 20044 



MAKE MONEY iNvENTn 40 . BooiciM msBa ttvvti, iei a 

hqw Jl.MhOm Tr^ 9X6, Lmgwww. T> 

755011 



INVENTORS Pihenl Yum Invenhcm. Frfto innie: SSmwHa- 

Hop. VAj VI Ffagi^tarpd by ™ U S G^emrnerfl V^-tor J 

EvNii E Co . A&37 Easton Aw , N.£ , We^lwigTorr. DC 

S 0 Q 1 B. Bmte soae 



LEARN Klfw Id dfler ydiy riweniinl 1 l(V iti-i or li0*^M Fl M 
Bdchier ixil lines [vveedurt^, myaity -eiM neainrame^e. 
Ketalef Salee (WibP, C-&-FI, mrnem. Ovo 43*20 



INVENT ION 3 WANTED 



INVENTIONS WANTED. FREE CONSULTATION. MO 
IDEA TOO SMALL. DWcauiv ivgii^n PoUiniiel mVi 0 r 
myafllea Vcm* mamAieturir* see^wll iw For 1m« 

irTbmatton on he* to realtor y»r de*. C*H or pktJb. 
AMERICAN INVENTORS CQfl PORATTOH. 54 nuBiiiJle 
D™ Dppt PM. Wa^S^viflli«Ld.MADt«9 ^13) 137^5370. 
A Fw &*Hrt 3 Jsji(#taHa Ctomonny 



INVENTIONS MARKETED! C**ft Rgyam*i^FREEi*fVEK- 

TlON PROTECTION CERTIFICATES. Gnorg* 

Wanulacftfers R^nwaflmya^ &t*aing, t*™ 

Ybm, U V i»07 



MANUFACTURER SEEKIMS INVENTIONS-. ADVANTEK 
INTERNATIONAL. 11W ITTN HW, WASHINGTON. DC 
3 H 9 L 



IDEAS, INVENTIONS, NEW PRODUCTS WANTED! 
MARK EYING ta&istfince available to in*rt*rf* , EriMm 
LHwrBrHw. compa™#a )fam kr Kfr-PM- 

INVENTION UARKETLNC, INC,. 

3 CM S^nrihris^ SbW t 

Prrwttfflh, PA 15222 



HONGKONG liKto^ news* a*v«ril new pr^jycta avo^ 
mttolh to Hflrtiy tnt^ dwM* ttiytr* P^Lrarly srflaf*f1»d 
HotfHbofa I ram*, Toyt Gem**, Gawi* Piswvi send 
iit*Ifhwi7r WiaiKJd m>n far wfafiben end iftltvtdy- 

(FtyftPChaaii lly^hi^anada»ii»«4flfYMi^p^ 
rtowitcaily bnMw er Quarilny . Pnt* Ut»uf , Please Dy 

gs Hdngtog Fiaait A Meial Pedducte Company, P. O. 6o? 
9627. Kwur-Vy-g HongKddg 

IHVENTORS: Fuse Inrdrmtbdn dn anting vdgr irweftSfih 
far aau Keeeie^ Balaa CooGribon. C-5-rw. Fnemam. One 
43420 



BiAL tftTATt A FArtMt 



FREEt Big Sfrag Catalog 1 Over 5.400 covtoy pmpr*rn*g 
descnbeC.pitSgred! Lund. Famu, ytorn#^ Busjneaaw. Recr» 
ar<jq. flW^emanl buye! 5wt ton»gt 'ha U-&. O** 

700 oflicefiv *3 VdEet All A^rbSl Ame™i Ycun FREE trflfll 
IHe WorUs Lergv^l STROUT REALTY, lnc„ Raj* Twrt%, 
P O. Rgor 4 see G S- D*pi s«0.. Sprng f- id , MQ 65^0-1. Ci* 
T^i Free i 40 M 4 r. 42 H 



FREE - - - CATALP&I T&p r^Ri t*4t+ vqlu» ®S»t fa CW* F 

Pto« wdFy tySe fmtttorty rur? Io«0ton UNTIED 

FARM AGENCV. §12 PM WhL 47lh KunMi City, MO 

5 JH 2 



OEARitS: SiAfti;, Paac^tu,; C fa»n ^nwgnm«rn, Infarma- 
[fan Unv^rrKYHier Heelly, Eot IE, Wlldir Spi nga MsS-KHjij 
E5703 41 7-469-276*. 



HUNTING, FISHING PROPERTIES F’om 547 K 5l07. pe- 
*_t* In CwwJa 1 Sand For FREE CATALOG. In^estmini 
ix 4 e^;rai £ /ihl> eK£henga pr^eege. Caneekan Estate Lendl 
Depl £3C. ?36 Lawrence Ave. W , Twito, (Man*. Cbjh«* 
M 6 MJA 5 , (+ 16 ) 7 W 4 U 6 



FINANCING S*iT Final Eflaln ^0* FMwn^i b-41. 
Tips Oat Resulle - Save ThHj&andHl $6.59. Fo^yto Realty 
E it charge, B <?k f2G5, faenwrivlle, NC 27ZW 

REAL ESTATE KNOWLEDGE. SJ-^xton'l yeti hrm them? 
Fw cnntpflr* aw r». Send H 2 96 fa- Wi FfctJfii;. 23 1 1 
bfa»fawonk £ 4 fifr f**r AH B 9&77 



26 ROOM HOTEL in0i«l Ml V1II44*. T mi to Liwgo Uu 
lOOfiiq B. WdriLshfip Sqldr Gfwlhajw. Ghrt*et. dplMVI on 
laa» nl aOfiux^l &£* iict** EimUbttI Bi Hnnw, ^ftTm»1li. 
BubMl 5130,000 Baa 210 Ccfaedalir, Cuto-ada ilDGZ 

CANADIAN Country Prcn»t*4. Ouf flTth Year. Terma 
a^aiiah^ Mcraybaf*. gua^anlee Catalog bmiaiied Si oo 
&gnam Corp , Lid. , Si# :e 4^B. 95 fiioo r Street. Fart. Tixnflto. 
Oniario. Canada IBS 



MONEY uaMng Fnoven pr^n =iBa! Estale Secmt L«m 
Them Frw IrHcM-m#!^ Fleetty, hioft* Man, 

intSapuodei^. MD &*D 1 C 



EXPORT-IMPORT 



*2W , Fiet'S*tfai*- ,t Fr*i Br^c3lure*i B^lrifiteo, Etai 

91 W 9 .R 4 . ClMUVrtd. OIV 44 MN 



NEW "ASIAN SOURCES DtRECTORY - FpriiMB;: w 
ings impgrtJig cfrcicry DMaiIi Mgnrb#. iDWI fll J?, 
^qLiyiyt>M NY 1J477 



PLASTIC BAGS 



ALL Stfei Buy Sn'aM Qua-itliea Ftofr C alaijy. 3AK*I 
6151 -C Van Huy 5. C&JV 91 40 1 



BUY IT WHOLESALE 



BELOW Wfciesile Ctoinig Jewelry, Ci&ieoLrtt FveaLtM. 
Tor™ Wfab, p.0. Bp* 3033m VKtoreo", SC 2962 1 



BELTS am Ccrnplele ime r«&: aeitorr -nctodmg 

twm, motorcyciea, enkf- to. *fi£ Rig PtoMf . Cam- 

ptoln dMlnr 5#r ^ CflUfag; (1 00 ArEhdf Sp*CL*t1iAi. flds 

39S6-BPM. iSkvto Pwdtw. Rl 0291 1 



\ CtmlirtuAd WY ft+ft p*g#| 




BUT IT WHOLESALE 

[CcMlrm+d frgn preceding ppgti 

tAVEI FREE CATALOG Motorcade. 6m*Ji 

Engine Pits woodsloea Lng Sp-.tiers. £ ruirgy Item* 
HmnrfKlur^i S«w^. Ora '57P«a EhK**fMr wi 
U*J*. 



niHGS, JEWELRY Priced im Prf.u* Relarf Caletoa 
|1 jDG iSsfyndedleS. Ank*pm. 95 Washington. West . 

RtMflfc. 



W.M e ARGAiNS D-nm* Whniprtzite Vnn V Fi**' tw 
.CXWWut* A* loti . Sms* 5ftm0t** Ph^ 
Detail* SoryainKunters OvttfJfluDiifrti, BflN 7M-A Hoitofld, 
MtfliflFtA *P4£S 

CLOSEOUT J**rtVY SSf dOX** lCbU»g 25i|. Hdl-5941, 
107-1B3t Duh, Arfnqton. MA 0217* 

CLOStOuTSr taflomts 1 Bed* wftotoMte 1 Frwjpiip5 : 
Safl**»! DDN. 00* H>15£-*M Fwndale. 4#22C 

MATTERY CLOCK WO YOffiNTi Hinds- Hartfwre. Finn 
wc q-jairty Dtmunt prices Catalog Si .00, te1irnd*5te. 
Yankee, Bra 2tt. Thompson, Connectem 0H7T 

WDHUDWH BflrgMnSi Imports Drcpahip OQa&MAa. 
figrpAH &ASF Manats E3 dk U17PM Highland 
Indiana 4&32? 



QUALITY TOOL?, PtrwQi, Eftflata: Mateh&ndliv, Gotortul 
J?00 (HwlUiVtablfi) Full House P.O. Bo*. Ztflfi, 

Dy^rtje. 

PRESCRIPTION EYEGLASS CATALOGUE. Free Say- 
inga ft 80-fc SaSiStaSUXl Guaranteed All 3I/W5 IrBcTSS A 
Nihm. Sine* 1#5#_ PriMT Optica!. F?*W*Z IQ?W N.W 71t» 
AM, N. Miami, FL331EG 



ADV. AGENCIES. AOV. SERVICES 
MAILING LISTS 



MAILORDER Actrertaen; taped as»-slancc Ratebook 
leading maga Jinea. na^apapera Si 00 Chc-ago Advertising 
Agancj, 25 Ei. ieckwn. Ch»M3G GD50* 

MAILORDER ADVERTISERS!! CLASSIFIED ADVERTS 
IMG CAM BE HOST PROFITABLE AMD REWARDING 
PROBLEM IS TO KNOW WHAT TO DO. WHATNOT TO DO 
COLUMBIA CAM HELP TOU WITH YOUR MAILORDER 
PROGRAM. OVER ZD YEARS CLASSIFIED ADVERTISING 
EXPERIENCE. KNOWLEDGE Of BEST POLLING PUVU- 
C ATOMS- EXPERT COPT SERVICE IS ALL YOURS AT MO 
INCREASE OVER WBUBHERS STANDARD HATES. 
CHANCES Afl? YOU WILL SAVE MONEY. WHITE TODAY 
FOR FWE DETAILS PLUS YOOH FREE COPY W "MAIL- 
ORDER ADVERTISER'S RATE QUIDE". COLUMBIA 
ADVERTISING AGENCY, SDK lZflS-PM-A RICHMOND. 
INDIANA 47374 



■UltMlM S 1 IWICBS 



"IGF" Checks From "PAJM 11 To "OAffl". Details Si .00 
(RerfUndabte] Oecka, Bra -Hu, Malm*. iohwis 6i2ft£ 

SUCCESS IN BUSINESS N&ce easier w*i sound advice 
From out K Eiua ytais of business paper ence Sand data fled 
quMik.ii wiC 525 -M bo gal personal. conHdani--ai a n -sw^ try 
return mart or Money Back CSC. H O Bo* tfl®6, Boca Fsbon. 
FIL 3M3Z 



RUBBER STAMPS 



BANCO T-rP* FUb’vlart fypa arc Ri/ttar Slarnps c*ia 
bogufl. Uii il .DO rBlunttabt* on TltfT ortor £3? S Fwa grimn. 
B*naanv4»*. WiOfc 



OFFICE SUPW-IE* 



HOW TO MAKE MONEY THROUGH CLASSIFIED AO- 
YEHTESING. Booxlai showfl you Mm 1 * la start your own Dua- 
rm* wHh CttawIM Aihfflawifl ONLY tlJW FOR BOOK- 
LET — ;5£D0 ohjpan ralu n dable «im iirst a - d*U HE 
XAPPEL, POPULAR MECHANICS. DEPT. P. 33* WEST 
57TH St., MEW YOflIL Nt lUfllj 



MULTIGRAFH^ HimOflRAFH 

WED AN IM EXPENSIVE COPY MACH W. Mau a dty 

Cairflar y thj r k n 1 1 Ryy a pWtaCiipy thB ptans as 
nppetirBLj in P.M P^» 75* Sand mfara to: Poplar 
Mechfiritts Das* PMC*, &y* lOi*. Patfc Cty &■ Now 
York. NY 1D1 0* 



PRINTING PRESSES— RUBBER 
STAMP OUTFITS 



TYPEFonii H#ns Piffl*#ig prasmj. Sw^Jlws iSOPagai 
Si 30D*dU<3%*« Jral cpdar AcTitTyno. ' ?20 N Wirihhekl. 
Ctojg 60i3S 



RUBBER Stamp bupe/w c^Wsg JatMan. BrnwiivAA 
FVwd. S-MOl VI V^mgrt, IHidDd 93&H 



COMPLETE RiAt*r SWs: Outfits. ElSPI** Sam* day 
■hvrmni Sign E-nQr*ving Wadninu, Wtto%BAl« Catalog 
11 Qd Drfbtllbic at 1 Sud«. 1 720 H MaraMw«d. C^cagp. 



PHOTOENGRAVING CuM QMQuin, Sm 1«. 

Twrus, Ha* Tort 117H 

Pm«HNG Plasm Typa, Supplies Lirt HJf . Twnbaufln 
Prinlori Supply UAc^aniufcbiirg, PA 170S5 

PRINT YOUR 0*H— PmUng. jjrpjWM !/p* £S>h« 
Trvn feeftfy Sertfl SI .90 to *Wj HUmpt*t K> 

Kfllwy Co- W. CQna 

TYRE tor priming. Caiatog il D&fladLicf*ia 'R wd*f 
Ouahef Cfly Typa. fl.D 1 Bo* *34. Har^y0fw*t. PA i^ 



PRINTING SNOSURRUES 

DUCK Copy PTVtMiB Lt* Prcn Wwt Mnti0fH*d«. Bi4 

No^lh Wain. Bkwmingftfln, Hinp^ BlTQl 

LErrERHEAOS. ? Cokxi. W *nv ST? 50 UJ*. ?4 Ptoi, 
Ne^u^lprd. NJ 07435 



QUAUTYPri'amBHpwwi Pnc»T. SriBfwdm Foyi 

Dayt. Wdte Tp- Prum Pim, Bar WP. PUHIn, IN 47Mi 

SlJS^NEflS CAROS tfla«d Pr^ngj Fr*& Sir^as BG. 
Z»i Sap^a. Gtonptw PA i$i 4 



GUMMED LABELS 



T.0W DfKw Ggmrnvd A«rP»L*£i*(a &00. Fr^ (J»a- 

bur*. Acme £15 Tnnf>-tt PiHibi.igh PanrsfyfVAnu lL3?9 

tt.5O,5O0H». RWrfin GA SJXp 
lfciP tinaba^ Cn*^, 1 KXH34 



GIFT SHOPPING 



GREAT IMT’OSTEFS SPECIAL'! S' Top ChkSlrly T-sSiids 
8a a HerxtrMn. GanSenp PhoiogrB(5fw r . &octef Nurw- 
DWltM. BUikMHYW. Pic . H 2- W MC*i gr Si 00 lOi CaUlQft 
Mcin^y Buck Gu*™rt1» -Star* Siln Sb^rfl Miw*ii, Ml 

frgrti sir*E[. Lhhtetia, H; 

Mar G>E Calatog i^" AmhCifty a, 'sw 1 
ixirTrf^l. LA* Angela. Ca'itorrva 10063 

LCD WRIBTWATCHWTTH SPACE MfYADEH" GAUEtll 
Pmy AnywNri « M 3^19 35 C G Whjufirlng Hilta D' . 

HafwJJ*. TTJ 3721 1 



CLOCKS, WATCHES, OLO OOLDy 
JEWELRY 



HKWSTCASHIgrG^.JVi^T.GotfT**^ Riftg* Oi 3 
mnndK W^lchf;^. SiNi!i. PWifir'iurn Mail Aiheiai Today Fr-fo 
®1i wbh mhxmartori Cdieagci Goli fi Prac^ui IMula, £ E 
Mor^oa. Dapc Bie. Chicago, 60603 

WATCH Arid ClCCtr Vps^ng bCtikh. Ictola nidlanfr i Frbe 
CrfjiCgi H$m Arrflftari eon 77 AO Fox Jta* G*ova, 
IllirVHi 800J1 

"TAKENO^ CHANCES’. bta^nfSIeii m m 

lik gold buamoM. Established 1934. We ouy Gold, ELVbv 
pjacttium Dianxirnta ^hesi Ca#i. Freo rnicumaJCion R&w 
YiduMms. H A EaU Madiacn. Okhi^d MflOfi 

PEARL 0TETER5 FROM JAPAN. ngaloytLafi DOdfla^r^ 
o<r* to <htae cultured pearls, ii 2 D& Scott fira/iartf . P.& Bra 
1273. Kaiue. Hajari B6784 

CYPRESS CtcJLviiass Finisrwd Wd odsbop 

Rt ■■ S^irvj VlAiy, It 61302 



GOLD 



GOLD Buy T#mC(FVi On Trio Doiliu Hum, rthpf* » J5 

0 Ruofcsr 1 J 1 7 Sli^r, O^rtJro. C-u^t. MQ2-3 



PRECIOUS STONES A MINERALS 



QtT Frp* catalog fto Hr<ui rcscthcxind . gam cwt1*r. paeeiry 
ip*^ar. hoWiya? ix era llama n ra^Sa eifhoi/ Fund baaga^a. 
ailCAilWff dlasi^s. -ri* IriDm *uppl*ra 4--»d atf hOf ■ 

?!rira in ITie r 4ikS f-iHe hr# Polfllug |L9l OH IN; -fbna yPuH fOt 

tttt nakiftg WiUi Dtp ‘ C-12. WO Souitv Anoyo 

Pkwy PHadana, CoMcnrua BUDB 

“SiYESEFsff^pirj mo N*p*r 

BUir™ Om HM iWt 



TREASimE FINDERS 



FIND UnJ nKHrti. [awffry, bunrd btvuur*, goto n^goCa. 
nefcq. ?tcH r^vQfuttor^jry psianiad daxadpf arnlysai db»ects. 
bamapdeiLa rang*, oogrcrfid Fr« caiato^ Gardinai 1 . 

472SM N Tfln Avfl . PttoWlk. AhKn* U$0l3 

TREASURE- Locate quart# mm- artay mPtfi ultra Mnartva 
locaiur ■ bfpchii^* |tm. Research producla, Bo^ 27021^ - 
AMt. Tampa Fcnda33M 

GOLD, SILVER, Mrfli. rtfea ■ Find wnh irvqu* palaMed 
trauune TiTW# unrts - ?4or* bettai. kw jmcas fitoma- 
mp, wnte 1 Tb(?«ih. Oept C3. *'900 w^rtirift A^inut. Ei 
?aec. Traaa ?&iiS 



PROFITABLE OCCUPATIONS 



REPApH l awnrhcwa^ utouurKU of pa^b and tocra. Whota- 
sate *&\ 35c. EHwartga^i. 15 Chhai Si Port jervw. NY 
12771 

FREE Cataugs napa^ Bit twm<s nrng Aetr^era^Hxi 
Tools i Lippi at. Kill ir^truchxn. &kh a. Wi 5 Canton. Otai 
Tfcraa 75J0^ 



FT SMITH Aucbon Betwl, R. Snirtfi Alto Tjsta RMJdanb 
£ Hama -tfutfv V m ixa n Abfxwed 

i^ASTlLflC^iy^i"rT"pftiixtti* iypi^ tk^ihiaa. moh$$vaii- 
abla Details: Lyrvw«*. 6HMC Nsntoe Park, Mata, OWo 
MHO 



TECHNICAL WRITERS m*kp mOn^l Free dataM: 
TeyFW Go* Mfl-P. Onsite. CA »»&£ 



S A LES MEH-DIST R I B UTORS 



MAKE EXTRA MOMB Y DIJRIHG YOUR &PARE rtMEl 

Sixwi our New Lina erf Gateadara, Pa« bjii Pcuusar Adveibi- 
Ing Gits to iocM Trme Prulni^, h-apd y servfia ham snuH Iwm 
AM-l Compnny n (MT 7>d yaU. No inya 3 [Tier( nr collec- 
E Weekly ;^ChtoiEKim'3 Be yOur QWi tXR4 Full time 
paiaffliM. N&«*^iihe.T« nacawary Wrrte lo. Fmr* 0wti*iy. 
NEWTON MFG. CO.. Oep i PMC* Upvfrin, lav. a i X&Q& 

SELL ^K^TtOWAL' LOW-COST PRE-EWTHV PRO- 
TECTDR tor AUKixid1hM‘Bwld*nfi PuHtodto 

"ftargw Norlh^aBb Elsclnc. 30T(k 8oi 1W6, MriflAMI, SO 

5r»l-1tM6 



AGENTS WANTED 



YYTTM Miijn ^ipea P Pay Oay te Wnwi v™ Warn hi T*k« 
CSrctet* Fran Fneods. And Natgfftanrs. Welch Your SufLn^ti 
M-uild, WTtwut Riat or iwpwHwnl Wnto Utam Sw*d. K- 
£42, ChipqMhi Falla, W 54729 

SPARE 'ttmTcMM, M <i™ 4 H#rvwtV 5hb« Sllfr 
ptat. aara M hae nu? mpenonte riB*dnfi Ms aga imA 
«i»nts«ins. Karxjv*r She*. ikpL 3320, hartvar, Pa 
i raa r 

PRINTING AflyrrtiLJing Saleamai — EAcalle^t nm*j rrek- 
mg upline balin g Deeacomainla Name Pimas. vmen guno 
bat Advertising SpadattiM. Wtefi Freatan^tea FWto 
XL, Boston WflSE Ml 19 

H AK E Moii £Y "£ "SpAftt TIME. Ab i EUbscnpIkXT tatel 

r^esahtaiika tor leading, nalton* n^gaiinaa. you earn 
general convT*iaKJ n t white vemng m* an nl aelU-g 

toalrucftk>ht and iuhAh ^ be wH to y&* liYe ad 

Wfth your name *nd eJYS5l W POPULAR HECHAHCS, 
Dept. AB-L. 2MW 55lfi Si.. Me» Ytfk, N Y. 1W19 

SELL BAAOMiTPC; MM, Etyi^pi 5- no &A« 

netev't aiPMMtn, Wirtchaaiar, KY40J^i*0tl7 

HAKE MONEY IN SPARE TIME. Aa 3 B^tte^lpton tAmA 
iepieseola>e tor leading r*bonaJ maobiiWI. you nirt oarri 
flerwpoua rommiswns wh* teitmi^j rna an of selling 
loitrucCana iraq mpfibpe -«iH fe* to yOu tt*a. Send lh» ad 
wflh jHwr na?nfl inti jHKbesS to: POPULAR MECHANICS, 
Daps. Afl-L. HOfliJh &.. Maw Yortc, NY. loots 



BUSINESS OPPORTUNITIES 



WITH w™«n Show P*y Day I* Wtof Y&u Warn 1' Taka 
Orders Frwi Fntnda And Neiflt'taXJ W*c«h Your fluaineai 
build. WAtXXrf Risk gr Intrrrilnuinl Writ* Maun Shoed. K- 
«4J. Cgw Fait?. WI 5472S 

iMPORr-Ekppn gppoflunrty. pttricMjte witod-wde, maM 
ixdar business imm home, winaui Labial We thip pdn lor ™ 
risk a«mLnitixi. 0»ti*tNnce uwvacaiaarv Free ^tepoH 
Maimer- P^e- R27Q4 Woo^and Hti, CaJrtom e 91 36? 

P REP A Pe"t ^H^furTtfi - Hou hr Jg Ann, Nab^ey mad* 

65.54KHaVlwA*fin. Tmtew htftw.V A Approved. NaltoniJ Tin 
ScTtotf Uanw JDP, Nhh York 14H52 

“« SwOPPORTWrrf I Coropwie Mafc*d« fiusineaa 
S 5 .- 0 & 1 Fme in Ifx mill tin National. Bon 5447, Mwm R. 
M 1 O 1 



MAILORDER OPPORTUNITY I Sit: proTrtaW# hra » 
ness iftintoui wKpwiBfia* or cup-ar wma tor Nee book, cap* 
hiitor%a, pi-ja Lufflpteto dwa':. No ot^petton ktel OrO^ 
AaaoaaJbta, Decri. 42d. Uanteaj*. Nu 5Wi 

HAKE Durable Guildcq Pl&srfto Easily w«tofpn»f. Fin* 
STO^rf EeorksmeaJ Beya LaiMratory, 2065 — P07S E>ive, 
Cedarsdoe, CO 01*13. 

EQUIPMENT Oaelai OppoSiwy! FYinhiatJ* Norton*! 
Fqu ■pmoni Ito^i Wilhwl C^fUJ Wa ihtp 

Caaaetle Trinin^ T 4 pc Pgr no Rriik E-aarhintabod Eiiperanoe 
Drire^euary Fr»e Rflpot 1PE-G, Bun 1856E- tf^e. CA 
M71J 

SAVE TIME AHOMONEYr Yuur niL-nt M^IO All Irw busi- 
rviafl nai:k:y nii!*.:'iy oepo^ufY^H Y 1 P* Wt 

Ady ahiter a Raiamal. Bra tilSsL FBm»r*s AK 90?Qfl F 
1513 



STOP Warning Money Mawaena QuwItonfbJe Advaruipr 
manti BOM Ohips Enpte«ned. Gaob*. Bra WHiFfl, EL 
Louis- MO. frSi^a 

BUILD IHDEI^^MCt Qrd^ $10. OG 

For Calatog And ^nst^Ktarw RerurtoaWa. OPC, Bra 5203. 
San Bernardino. CA 9fi412 



MA4LORDER SECRETE ft€VEALED( F«« rayod - 
Socceef. i3$Ce Yuan, #260rMi. German: Oaka. CA 
I14J3 



{CraHkmivd on nail pe^el 



APRIL 19S2 225 



IIWNBS* OPPORTUNITIES 



FREE! e# 20 Hsrn* bu&tfNH* isspgfllrf^^! Sentf Buxi- 
wi envelope artVeesed ic yOLu-sfr* M^h 37c Fruregel 
Arounda. Hanflpo tuomina 700T2-D766 

WE-U/kKlU/a SIMPLIFIED? New Menu el retirtjng rgncU- 
jnefrtais roflCLidirfl pua Hfy.f’-T Faaf f^ofeniw 1 no# auailabta Id 
mectierraPy inchoetL Poetcard bnngs Free InFonnelHW 
Of *(t#wr- Tryn* a Mnn ft Y 1 

MUt HONEV1 Spare Tit*. Full time. Vw Chm Cprpri 
CUqSOl op &irtLr*iS nwvoyCiWlB-ry NEW MeibOd! F-ew Dtrtflte 
ftifl Doctor, Inc., 837 Hasan &W, Fenton MO 630H 

HAKE HOllElMOt ROWLEY?. =Y* **hrtrfd *187000 
Wflt rnftw fjft* InhWfTlflfMW. FflfeOh. BCl 548. ^JDOirflB. 
T«H 79974 



MONET SSCftfTfil Help p eop* anti businesses chsl n»fr 
ey. Easy lymw twaineis- Fenla-sbc Proiili. No Experience— 
iwHcitfi Gdn*muwi* Awstince. fme Orta^-DFC, Dept 
. 1l4fl ReWYt* Awu*. Cranston. Rhode Island 

WflW 



SPARETIME MTftiBUTOFS NEEDED. untied PtdMb 1 
Pifcwen AtNomoDve Product Free Detail^ MOT ALOV, to* 
4flS 7-PUA Dwpiv, Ql 

WOODWORKERS - IDEAL HOME BUSINESS. Free ir7 
chips' Pi™ Shop. TIP, W«1 Retertamugh, NH 03466- 
0&78 



OET RKH1I Swat Law snuaAai Abu— Iwigt cash and 
«*CM1E Details FREE! WfeUltlKrl-WB-f. Bill -15a W 125 10 

DEBTS WIPED 0UT art* MW Ffcfcrtf Ljpw 1 ! Ftffcft* 
tutkLiq FREE REPOPrLtikjttflnls. *B-4. UGrAhflwi&t 14V 
12540 



ASSEMBLE PHOOUCTR AT IHDHE- Wan? t^p gtUir^ 
M3TO HpflfcWii*hly Prgliti provrYL^ hviiidbtii wnho'jCnv^tf' 
nwH Write Husinflasei, 72B toghtan lift. Brooklyn, New 
Y«H I1S5, 

PIANO Tuwng quctiy learned w.lh heme srudy coursea 
DijAciroe ptvHH Amenem Tuning School. >7M0 Tetter 
to**, Mcrfgjn Ha Ca'if 9S03? 

PICTURE Ppaning — F^oMflEH* <uiP' ipais-t bu&fiftfia 
Cm* tel™ w4h lw44oQk-GD^n* 'Aurdn To ISctur* Fn*m- 
rtg Phjftf. ‘ S3 0PGusmn1*ed Pr*pirsTi<ng supplies catalog 
VtdWNrf JifA. 1K-FU S*V*f*n hk^irg, HnrmAa 
553*3 



REPAIR NY-DRADLK JACKS - DETAILS FREE. 
WRITE: HYDRAULIC PARTS SUPPLY, GO* 4157. 
BROWNSVILLE. TEXAS 7 BdftJ- 

FREE BOOK HW2 Umgua PravM Ewpmat FatukSn 
un^ixwn* "Second Innalion irkoonw. HAYLIHdS, Carlsbad 
CA 42DOO 



HAHN Sowing ttpgfiinfr Rv^qjnn^ Mpn Women Lucrs- 
Ihifi FYOfB. Grw«Jirt O^rniehSftiMndB S»«l. SO" B2? 
Sp*nw. 1D*1 S1301 



CUP DMPWf rt*™ — £2 ■ *25 EACMI1 FREE He?on 

Opptngft-KB-4, ftUngi, NY iSSlO 

|1 f Ot.pO uomt+t For TpI Hoyr Wprt W*pk' GuJr^rKWO 1 -* 
Hemawtfh... Sian ImnodliH-V . Paid Dwiljr - Free Inlflr 
mBttut'Apptieartufi - AHV. &ix 1C2S-A4, Xala^ac, Hawai 
«T41 



BELL intpr^fiftTBr SOO^k mail Wj"!&. G^hanCQ, PMBV 
W371 . TkCMIL W4 QS490 



WO WwElf Home mailing program G«Jdwqrl(J. Ekw 
21*^33 Ft Tsnwflc. F^ri^a MJO 



PfftjB Froffi Squara Foot PtywMd. (Hug* Damandi 
Rw*Mnp Proof 2St iflefwfidifjrt? 'toQfxfctn. 

UMa- K124 

LEARN W i&Cfiia of waihog |urw UFiBirtt FeoukHa 
Prints' 4W4I mvftfcttnfut Acmh Enginavn^. 5454 
AlncirtefD. Cam. 0S422 



MAKE WnHI BATTERY MANUFACTURING ChFl.ii 
$1 CM trtrlMSl, BDe 365, NJ D7MH 



CONCRETE Bloch Moorim Ctfl*t?g t E ^W Hwi* One. 
Star ». RAteJ C*y. 5av^ D*hO» 57701 



SELL Socks By Ma.r Free DeMnftip Bc^4Rj 

PM, fiFiimm Wb, 54i» 

QfT RICH ming OTHER PfOPLl'B IIOWVll Unou — 
vnairng but^naail? Cataili FREEH Fftanoa Ooh^Sb? its, 5H- 
4 ; BiA'TgH.NY 12516 

MAILORDER |1 J 0pCu » POSSIBLE MONTHLY Svitag 
F-fe* DflCajIs. RSYP CtikliwAlh Aw , Bui 
301-C, Uflfihnwni. N&if Tort 1D53B 



NEW D^OOwy m SATlPTf Cij^-rmn 

Months Q-jira n :aw Mnans Big Ffolhi Faat Ekadene, 74 1 5 
GftWo Dum*. LffiSfl Rock, AR 72205 

DratWBIJTORSr EARNS EVE RAL TIMES YOUR COST 
ON THOUSANDS Of PRODUCTS. C1FT6 , hOVClUES 
TOYS, OTHERS- FTtEE INFO P H ATICH.W A WGfFTfi, BOX 
S, PILLOW, PA 1TD» 



226 POPULAR MECHAMlGS 



RECONDITION JUNK ftATTERtESH P^WM Hem 
Su*u™i . iAU Bda 77-.PM4. SOCM OnwKl. WA 
M6Q4 

MAKE Flu t»er Si&ppa. Hgrty ProtiLatHA- Buan^if. Free 
Dtrtula. Slamp btegte. POB 22809 (GCj, Tantoa. FL 33622 

~V ENDING MACMIHE3 ^ 4«j^i aiWln) 

p^dria 32-Pftqe Cai^opje *1.00 iRdundagHe) 
ConpofSlw. =9W PWB CrwtrtBpjyig Cviva, Tlmofmlhi, 
Mfcjyland 21043 

VINYL'S Wwe Vm mo imf »] ProinHicr^iiy repair, reim- 
iah, ttcafat TiynTur*. lugg^e. car laps Ouhc*. 9msy Ttro 
small S20 <ot* a ia t oam Si 0(M a ironth Hafn*s, cara. 

qihcsi. retliL^rns unlinks cysl^rers Start Mnv»g atlir a 
£ay* pric!k«. SfreseKJrw OTfuli 1re« VIP. 7007 
b^mrrij#. C'TifaoO. 500 

tJOO^a Weekly PossiEHe.SpM Tp™ Mxdmg fell 
Pt44. Ptilla^Mbe. P* ISIS 

PIANO Tilling leimecE qg^ly K1 h0fn4 J Fmm irTtnunfliVi 
Erwitpra School. 1014, Jupflff. FhJrUji 33458 

MAKE SiS.OO Hourly Lngt^R^Cem m 

►ftjm*. Huge N?tiom«i3ell"riiA0 Rfl M^ontirs Mb Putpfy 
Melpn4A3. Inst^KftJflt E^Mythirtg fm Oimrt 

Cm. MOT Cki&wA**, Dipl C?0 le.W^ffiirtflHiUa.CA 

91385. 



GOLD FOIL PRINIINO FOP PROFIT. Prvngtr# bw 
n«i carfli. oe^tj. niatfiee FrwDflAM PW 

24W8 <GC). Tampe. FL 33623 

TAKE CbIbIoo Onion* WoOmp-Ehip 2500 b»NavHmg ep«- 
cutty prxlw^ Lowes! C»*c* T^OteMiV pnwa Immedie^ 
den'^erv Epectpcuiair hem* business opportunity Free to oA 
SMC. 5061 De SOM Ave. Cwf »ifi. Has, CA 

61385 



MAKE MONEY WOODWORKING F«y prr^rts making 
LKxmjfl giHs, nowW^eo - p ?4* Jtt4iN 32K Tim.. Gkir 

Cove. NY 11543 



DUMPER 8 TICKER PRINTING DEVICE. CNmp. SimftB, 
Fk^Vtfjta Frtratotflils EL-jmtk» POB227B1 (£Q TarnJU FL 
3>422 

SCREEN PRINT T-5HIHT5, ol flaf hums InajpanEivB. P fd- 
-«*UT 1M- krt* Fra* Deu£i T-Pnm*r, ' f*0e 2M9^ |GCV 
Tampa, TL UU3 

GOOD INCOME ! Warty P oeaairtg Mail 1 Free sow*.** 
^'Uiiaga 1 IrttlWIBfiOrt 7 Rush RaPV«S«hYekV*! Foodmaitir- 
QPU, Burnt "MIS Nt 12027 



I MADE 540,0® Y**r trt Martydtr! H*tp*d SlNrt riuhe 
racing 1 0*l4Fi ?5€ Toh^, B&i 31BTY. Ycaiunb MlShigart 
48197 



SELL COINS BY MAIL. Pruhlab* Hr , thi Rusini™ Nn 
Etpenenc* taOTMFY! Frvt CMUjI* Hphptli PiouiP, tor 
2011 htofitmr.CA »W2®11 

^OOUflLi TOUR INCOME FREE Money Mmg OnKhin 
Lists Hundreds or Prs«Bfre tofljn^ l^om^tiai. 
M dhir^to*. 25MfcGI Ale*. Lag u** HA*. OK VW53 

MAKE iW WEEKLY «*rg boot* tty mV . Sand El 0 U.G 
Yx flts4r\iotofi and soppseri Oft*. £33 Sutter. 4f 113ft Sen 
ft j new* CA 9410? 



MAJLOftDER Cour» tmm Secretl iUdins hqm* -fnatldrdw 
toflrwf S0eujhi*a. to® 72®*. Dwyifth. 4^407 

BECOME tfOUE JNBPfCTDN. Htgh ftirmngs fiWUr. 

Pan # roil Iim«. Sin^pMUdi iruirudiDhi. Detain ft*a. Scon, 

Sune PU4 234 Bn*d. MiIIlt-j CtfirtadiCiil D6489 

SOLAR MwMig iHmH^qjKfcty *rhOf^' rfSrmati&h 

Fmp.ro School, Bd 193, Rcchv^la, IN 47872 

YQDJtQwn to^mpie^SOFP Tiif*, Al Hpftw! Frt*L*)i™- 
ii*n Me tit PutK^&fon, B01 1 4 t3A4>. Anaconda Mornna 
50711 

MAKE (2,w MONTHLY Spa. A lima/lJr-Qja pra^en 
unberpj^a No btfrig. capnM to atari Free brochure 
KflihbiJldfr Bon M32-1BK, Irxiahspain, ndisna «822S 

~aBl.~toou By Mil P^onibla. Wrte Mua^-Dve-iAi, 
ARue, AR.7^1. 

EARN LAp To Tr*xa YPOf Oo*tOn Hundreds. 0< Grit Rpmri. 
tiflO Bnngs GarH fioAmdflCI* On Firjf Qrd*r 

lnl*rratjcns SpvCkilty iWinlrtBTsrs 1 ftl-'d Kart Plrt*. Villa, 
CA 920B3 



WOODWORKERS rnika r* iwm^ ouilc ng anfi saHing 
ongirai w™d t*T.i ComOlrie E^ahi F ^f fflLAfiurftlM IMhS 
eil ,d, ploA 10 ifiiQua pan" gitari^Md noney inahete M 
II piana pCji ma^e^g tot enty 59 95 The Woodwuards 
Dees. K_ FO. BON 204(2. KMflpei. lAontar* SftWH 

HOW TO MAKE MDNE1 THROilGH CLASSIFIED AD- 
VERTISING- BocWe? show rixi how to &»art jour own pust- 
™ wrh OuV«d Advwmirg ONLY I1 j» FOR BOOK- 
LET — 182,00 rtyp® »Ym lint >w) Hi. 

KAPPEL, POPULAR MECHANICS, DEPT. P, 221 WEST 
57TM ST.. HiW YORK- NY 1 KH9 

" WIN AGAINST INFLATE Four Pa^pn w ftyi Sirtl 
J3.M Td: Bukc to® 1073C. UtUCCurno a. 32935 

BtHiStSTIBLE Qh*" Cmtifttia PiBi«ay Tc-Gc MttBHdar 
FVogrema. P'Oven Proirta F«i Daiaia Fortune s Gu4*. to® 
6242 fi^.j NaiHflu. BftKamae. 



FREE DETAILS? 5*3^ J*«*J *d ^ Hgm* Buiiness Suc- 

WP IUV PrOi*fi rniraUJi- CdliWnpC rflfy RrwiO»l 

S*TV1®4 27?1 LuMia, CUrvElaJWl. pH 44134 ^ 

I HAVE made a tartun* si mailorder, setting miormabon Lei 
if* ahow you how. Write: HASH BDOO. Omi 31061, 
InaahBpoHs, IN 46231 

EXTRA CASH? C*rW-i 4rt WCxfh Tt^ueaWl WHIb: 

Dele Spmiccv P Q Bo® 7€6 IL 

SEW At Hcrna CoiiipMd Dei a 1 La $5 m toe 2334, Sidney, 
Bcrf.er Column*, VflL 3fM 

'y5LKE""il i^liourty Wt^h irtg'' WerdOrt COT^irie 
inahurtmi $3 Fortune Bop 791, ISMw Tort, NLY iQllfl 

ttTABU^SDr^UB^S^Si^ He^if &4r>®* : Efca " 

1587, La^Fl* 33W _ 

JOKHL Prplrl 1 5*11 trtk by h«d. Fr*s driaih. Fanw*y 

toJt®. to 1 ^ _ hlc g_g qiJ ^_^ 

YOU CAN SUCCEED- MM SoUft £*p*tt Shows You HOW 
Ff*a D«H ’a. SjLtoifi Ekue lfl€1P4, Akim. Ohio 44314 

VANFrOfllAL HLAHOHOOK_ Ho* To «M*i 

vour Jahibenal $8.05. Bob Ha«on, Box 1400, 

fitflicadefp, CA 924 23 

ESDI TING MAIL ORDER LrfH»iunn*3 poeaibti ^pnraunn*' 
Amur^g boon GUARANTEES youi sucoesa 1 Fnaa inlorma- 
1100. 73 iP Osage Saline. KS 87401 

' T« SHELTER, prdlm coming CP»i LAUNDRIES » 
at£&\ifto bu4Jfi*w84- Hijtalm rtlr* Owfrar bMWQfl. 

WM. Owghdrty CcflVihy, Dopl PM.482, Boa W. 
□eef^Ald, s ’inu»i B0Q15 

EXTRA uiqpME WTiMiLfllirtg MalJ OcdfU. FITEE D wAMM. 
Efci 1557. Larg: Fla. 33540 

TAKE^™"tpi 

&=W_O>_804ffl __ 

^ LIFETIME FLAT OH PfTCNftU ROQFS- EASY WSTALXA- 
TTOK. JMw Or -flbuLI B^inrng rOC?a fft buWlhgh, $artd 

5ASE Ifir !hda IhfOhhaliCW Hftrflny F.D. BOjl 306, Sd/Aioga 
Sjringi, Nan Yort 12B60 

"WHITE FOR PROFTT'I HOWTO Turn YourHottty. (r^uftt 
Or idea Into A Gold Mine! Delatt Free. Bany Company ClarK 
£jtf riw. *S13PM. VpiilBPli, Mt 48197 

tATRA Wonmr fan Tvne Monw MaM^ng Ventura PtwtD* 

BtyTufnir^Hdfc4ty.^Hw5^M?idAreowiid5ProM.&i*rtsb- 

dy Can fr inj Fta* Tnpi QrC M h y g (MftM tonJt?.® For 
CflpyhS htod H spoil Tn- LaToftJ CC , 2P Aimprtrth FhJ., 
WiiUhAdW. Min 01 8» 



STILL CHASING HAINBDW87 Stop Rgviingi 
brdWrtfcnw PM4W 1148 S«?h Ai^frj*, toaVH, Perth. 
1B<»7 

HOW TO BECOME A REAL ESTATE APPRAISER- Pry 

twwttufe Afpmisflff. Bo® 2881 Hi^iington. W. V* 25728 

MAKING rr RICH IN THE IWO S— ¥m BSSa Aton 

PuMcetors P 0 Bon 8787, AflhfftfrtN MC JMift 

NOW TO mans todays iwd ttm« Ups You Mtawy 3 '. Fie# 
d*1na« HiHonl Cnbirprwfi, 3223*PluU Sandy Hook Hd., 
Steel. MO 2ii5a 



UNLIMITED POTENTIAL DwtrUHAw Becurtty Product, 
ABW. to* flng-QJ Cfaeegp. ft 8068D61 18 

tSftjH HOURLY evwwgs Msa-njjhng. sdluv -tetftnH 
AUTOMOTIVE epedefenl tor^ Aa»n^i Wai«r m*cW 
En»r«f*P. ihurtlrrarht gnr^Camiy. FREE Report. 
CarSavErt™, 134-G T B4F. MWifd, PA 18337 

UittGUt ^ OPPMniNJTY FOR THOSE WlLUNG TO 
INVEST SOME TIME AND EFTORt Boon EMpMka T» 
Lucrahve U Etl Oder Suamesa a>b d bails ho* you can cash In 
on ft. Ha Gifik! PlND OUT FOR vOuRSE LF?t| Fr M D*U^ 
Vw Fhasa Py&4ce»na. P 0 Bo® a 2 W. -Gainwuilt, FWd* 
32®* EidlatfTInAH^Ty^ Sard 512.95 For toe^ ton* Firtl 
dia«. CCmprNea Uur*y Bach Guarantee 

DEALERS WAinTO-IAwMlcS^ni, AlCMVHWO^ 
PrgFriJibln, Frt* Inrormaiicln. Paquette. H 394 9 D * Pot H*ty , 
DCm( Disjaware 19901 

I'LL Shuw you he* I me da up 1c K/M w«hy oftarlng a 
toihKWfi- ihuoh wanted awtoa dunng the summer. Ha 
special ahiHa 'equ^ed. No gimmeia. Ho pyramds Stwl-uq 
OHte Urt1er528, Sand 55.® hy HWlTUCt^rTi ig: UDd 

#wifcjy. PQ Box t28, M0-TCwm Mall, WurcBili*'. IU. 
01614 

ADVERTIsi ■■ -€rg m 18O NahxtaJ Neaac apm. UH 14 .M 
Enetgyftav, 1 1927 Tanegar. Houston, Ttf 7^972 

M0 JOB WORRIES 94JP£R CLEANER Mcoe^nuMar 
Deiailt. M cws a, Bd* 1 Wi . ferfhend BlBUdh, PA 1 ITGfi 

UNLIMITED PROFrTOl C ofeee enhvtcer and erterular. 
tovae jHf hft 1 Use *tlh any brand. Minors fj jfoapecls 
Sample H.00 Tebac. to" is6. iVmxa Pirt. IL KiW 

FIRST CLASS SERVICE- ywr n*m* to att h*e bus k 
neeamoneymaNingi oppommiiaT n=s issue Si-M I>enrvf 
Mill*, top! PM2. 15440 Millff-d Rd , Mprign. II, fltJTD 

INI THING'S! FREE DETAILS. SEND 53.00. KNOW HOW, 
HOK IBS, HEW VOHK, NEW YORK 1W1S 

RROfrTS GUARaHTESD on 51 0 imMrnam. We 

ynH help you prrap*i ih iKJ Dirtafli &ity 51 W 
AMbodynurfica, BDr >5338, Wlrtlb&rt 5U(1l N.C. 27SQ3 
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BUSINESS OPPORTUNITIES 

(Cwriirhrtd from jweedlng 

RjHD MOftTMLY PaeaJsla Saflihfi irttamaton By Mail. 
Bt5, PW. 4B2. BOi 120, Slertrtfl, VA 22170-0529 



IRAKI ? » 3 limes jwr res* On h^rtdrwM pi product*. Gift 
wn nowrftw4. fcSyv toitod menStetoto. £500 flShin, 
»aa tH»9l ff*ni citing, r^JrtdahlsOn frsl OrtJlf. Jaiiior 

SpKHiyi o. w„ Mi- P«a Reu» Z. Ed 1 1«. Niph*. 

ruu 7SHS 



RffONEYlUttINQ OPPORTUNITIES 



STAY HOME, Meta money ThoueeffiJi *> Henry Fwt, 
Bwctoon StAYi^, MNins Oflsai 

OtiTRlButOHS Urgent* Needadi Big PvtAW Dwf-fhWS? 
ftx £ 133. Sefnhfw*. OH. +4670. 

GOLD FOIL P+tlHTIMG FOR PROFIT PwratoM bun- 
new cvdn. pent Ha. matches. Fhh DeUila. Gold Magic, POB 
*4 W i.GGj. Tvnpa, a J36f3 

HOW tO GET HtCKl ill fin 1380 a 1 FrM Deli Hi! BotW* 
EnterpriAeft. p.O. e&m 1023. stKiv cX Toronto. Canada 
M4T2P2 



MT RKHM SoccesI l™ tfrisaNts d«b - brings CM*. 
Cndfl] FREEjaporti 1 WeahhftJc-WBM-4, -Bdlinga. NY 12510 

FANTASTIC owrfngi rntBrng Item Fnntell <J*tar: Hi*h 
Stamped Addressed Ehrtkwe IT****!. PA KlTdlft Fort 
Lauderdale, a 333 1 a 



■PAM trite Inn in Vinyl ntpp Hug* OteTurid create* 
prrffti Wi supply *Wyftmg. Oetarta ins* VtP & 
3062 Moira* Chfeaga, 6061 a 



FWEE^iTiQn^i^H^wgfOpportynityMiijBDfit lea'nife 
w»t to tiring aiiri «h. I**u*a li.J^ fit ppfitetto luocew 
MOW. FREE. Write. QFpCHrtlCr, D*pt W. « H Ifc* «**. 
Quapa , m02 _ _ _ 

EASY Rowy pays utfi — no imuKJi-n^ 1 Got*4*1ij pin. 
18.00 psrtftod — An£*w* Rpwvcti. Ji6P Stele low 
Buitfinp, 4yn«u*a. W*w Ypm I K02 

HAKE T ac way Minoru- k home Vary p'QhuDJe $5.00 
GWalb airm^iifhi Sototec-. FefTKiifliB >w. Exeter EK2&BW 

HAT IntWtofi o*h tA^rrfiiriirX Glk*I M*!* X#0te. 
Bon 25^93-PMA. HrahAj, HI 95925 



12,000 MONTHLY soiling rtformaitoF by moil. 

Detail* Ffwp State Shop. i -3 SiitfieriandL StocteWa Pa 

15493 



unemployed? 50 iwui .Mgn*y PtatoComsWR^mi 
$2 00. Jeftflwa 3322 Kdfcx, BalnritoHJ MD. 21 SOT 

FREE 5Mon$, TVal Mj«ora Pm, obs t>g chant* at nwr* 
Mil Write' Miionl Dvpl Pm. &n* 1 DM. Si'atO'i y. Torcnta- 
C4rtrisU*TK 



W1H *r BtachjadL Craps, Fih tefo. GAUM, Bos |®9, Dflflf 
PM, MukiflM. WA 9B275 



HAKE l» HOUR At Hama SaMbia-Ei-rg Ca «gr* in Gluaa. 

{Mb: Etching, Bo« «S SfrUhtnofe. CA&326T 

HOW TQ HAKE MOREY THROUGH CLASSIFIED AO- 
VENT RING B»hi*r shews fOv hOw W r^F <7*^> Cnfli- 
RtH wm CtUHftod AdSMrtU£ftg. ONLY J1.M FOR BOOK- 
LET — fKtoa CH43WI r&^idalite wiin Hrst tuth^l ME 
KAPPELh POPULAR MECHANICS, DEPT. P, 224 WEST 
ETTH BT„ HEW VORK, NT 100H 



FREE REPQRTr "Mjklrvg Wflh I^SSi^eda ' 

MonywR PM, CVtry CA B53Q7WS 

tw "ftAft BETfi" TOU CANT LOSE! OuArhnldaff WVi- 
nn- tS 00. Nmi. Ben *0&5P. V-ijme Beach, VA 23454 

DiHCCTDRV 04 Amencvv IrupoftefT. Us& of tXJh*SdI of 
irtip«l«^ P< iFHHKfi wmAweia Inuvimitite tof 

MHfTWltete, tLftdfMfflg, CSC. HAKE ttfeywif. SAVE Franny 
Otl y >3.00. GuarmrSHd Martin AKb. i 'H armaiun Diviaion, 
12t Ha*w Rwfl, ftdipv PA 1W7S. 

POWER I n«bQai Prafia! Ff*t DwtAOc. Eixpacepn 

Ej4Hphaafl-C, M13 5. 67 E Art. r Tuba. OK 741 33 

BEST MOHEtMAKER tty l*«Dgi Beccrw MILUONAIHE 
F A-S- T1 BUrt ni Horn* VALUABLE 

DETAILS- H .00 I Postega. Han^ngt Meamco. 323 FfanNJiP. 
*904, P ape H14SPM, Ct^Qg, awe 

NEVER be cHhwi easy to to gga; sai^jy paying j* Briy. 
whnU S Stad fcBrnmg rhrtne^Pfl^twean 4 htirmaikyi 20 cto 
poTlatamp- StxonwcD, OnMH 4309, North hk>1y«M, CA 
St607^3M 



H» weyr to nn*|NN mpnay *1 home %Z 00 htorm^i Chow. 

PAW, Bpi >45. SoutownpHn. PA 1S8W 

FREE CATALOG' EXTRA INCOME OPRORTUHITIES. 

LaPi^na'E, i?da PM4 -Caperfr. Sa^artAML Ga 9330R 

FREE CteTrgnxinfls USA DirMfyy"^ 00 Ari n 3% 
YfoodcfHl, Daytoo, OH 43405 

BUPERRiNT TO AtCHfB. Fr w &H«ls Pwwra SofWW, 
91? Hfl«tesa &wd., North va fsJUuvar, Brrtjsh Covmhifl, 
Cvwtl V7J3G5 



S299UH Mon'.Ny At Hnrrw Thp F 9iy W4y GUAPANTt C O 

TaWMLOrOteibtoVdurSBackliAFirOpnvlMBCIviV 
Pi*.^ L Hmaen. PO. Go* 36M Mlftjri, C*W. 961 21 



HAK£ IT RICH M THE SD'a. PTbvWI wfyl tor yOuf MbT* 
teMhnal saciaify. Daculfl- CMG Pitftoaitoni. Bci D130. Nw 
feirliKl, CT. CUM 10 



13,000* HOWHlY INCOME fCWiOH Vflpmn Dntrbu- 
1X4 wanted &4gi^ p&f-ivv*. SbrtN kif HOT- Chirtw 
PoaaiGh, &a. 3l35PJt StoWtoH, FtonH 33542 



EARN Ouiitendng PT(«i Sellsg Gwki *Pd totonnrtixi 
fly Mui ■ OeteiiR' EtenOogan ErAwmae. 49 P Crw^sf, Dudy 
CAT, CAW14 

HDD CMAKfy srth hdn* dQfTtfrtor. Fi-mfl booUelfl >4 75 
PS CornpulfiF. ^2 ! CA, 3021 Bflhftetn Pi., Nate OrtHU, LA 
70114 

PROVEN, PPwbAi Wmnn Bkikhto OKUartufilty FREE 
DETAILS MHCfiam, 609 Springer Tertic*. PM 4, Loa A toe, 
Cdhtortmfi4C02 



MOOV PROFIT Scllrg Inrpnrtobnl - Frwr Ofter. &W 1 &W 
SpeciHlUaa. Dap<. t2i. 377 Antardr Peub^gh, PCiVk*. 
152 LQ 



EA3Y HOMEY: &mp- MtortteltoA. AftpJho C«^ 

Do*- J£ rorCermlrtn PuCkipe |Roijnoabl*| UMN0H9, 722 
Mfljh, Pteenoh. Wla 54^6 

EXmAORDWARY PROFITS! 4 «mM 

mem Details, 1»1 A. SumAi. FL 53531 

' RECYCLE iNFOffliATrOHL JCHOWLEKC, PLEASURE 
Eiznlfig Hew Boflft Pipef ton*™ Merapl' Cniei Ail Stfvtte 
Fcr Aryans Artywteiri, Tp C#sh h Dn J5Q0 MUbOn UajUte. 
HAKE BIG EXTRA BUCKS Dim^w > ir>g $e*rt*ttdtfa B«Jk* 
Documem^ Poslara worth H urtr *4* Of Doflan. Jue- >14.96- 
Poe^paef ind^tei Valuable Bom*. Tlurty Day PeWn Privi- 
lege PcgutH Pieu l Yartna. Eww. CA ilitft 

EARN Elira Money! MaAv VfiOC-W Ff am J13.DQ I i*m- 
rwrtl Push ¥2.00 To- Thortwi Rrr^ex-, 139 Sail Vert Si.. 
Afrom Oh» 44310 



EASY PROFITABLE MqneymaJnl^ MeiklfB« Ptoffratei 
Free Deiaat F Rgc»:, Boi 549554. Bal Hi gbteri, FL 33154 

>1000 CASK tom 4 htxjn won. NO FOOL WILL PAEfl 
TWO. Swn«. he 1220. Sodti CA Si 000 

FORTUNEfi n Qok) 1 2D M&mx Maps show ifl mw n 
Goto ftepcs^s Nal^nwtoe O^y >4.98 "Goto . Son £U1 . Sr 
LM e CHy. Wi 641D5 

"' I HADl"i6.bflO 00 Mk.n-.tr. h- 1 'i Ma-K^de*- H^ped Olh&^ 
Free Pt^tI . . . Gneninee. i3apc Dl. OunkirK, NY i*<Hfl 

SELF Mato Mdtmair* Ejifiavw ULar Free Adrcrt 5yuam 
T-a: Weallh Cme, Bon 1B92C. Intependence, MO 64055 

FREE mbnruflKin ftn m^e t> nteW H ftitfi in Dw WTi JtlirtgfS 
Dopy op., Dcpl PM, 107 S.W Aflartii. Poyni, NU'in.a 
El 902 



VUWBR STICK ER PfWTWG DEVICE. Cev. 

Pprtatea nee toiajls. Burt^ter, PM 22711 ^1- T^, FL 
33622 



MAKING HONEY A) Th* «™ ».» C. Smith. 4»1 
S Ayw*w. LM Vegai. NY 6S1Q4 

GET j TR9TANT BUOinEWI Deteh SA9E. Nnwn, Bom 
F 369. SfWJtigF. Oregon #?4iS 

SECRETS OF GROWING HROIF Hlw IP live ’ha a nulliOh- 
arig 1 These and ow# 100 otewr arartiy report* aomtHlad min 
one wteme. Semi 44.50 to: Report*. Suila E2*. 5025 Ward 
Roe d. WWrtdo*. CO- &Xm 

HOMEY 1 HONEY I HONEYS *r ufung ent^ngty irfti- 

pte method or bronzing baby ±-hoei wr>oui atoam4H^g. So 
easy : anyone can to H flu*n |5 0C and alert easing tag proi- 
n? immiielelv. with no in^aslmen' EunriM, Bd 24l. 
Gtenami, Mfl 21057 

1 B ways To- Mane Mrae> At Hone >2.00. Lurea, P.D. Son 
2i>4. Wayne. New JerM^ 

PAY NO taeame T Al! Me* Law C™ryonB Ellqblc 
Enteipfiees, 2B30 Caltey. San PedrtiL CA BC 73 I 



ft A &&IT&C KlNCH IL LA ft-FUR 
ftf AftIWQ ftNlUALt 



AMAZING PtyftHU S iO.OT> vearty Ratirg RabMa to Wod 
eto PteWPng Daufle— sa,® Aiwcan Angom Mifla i 2 l 
Montana 59WB 



I5W4IW Month FMn laiBlrtg Raebrti- to la FrH deca-la 
Whrte i RaMiitry. PM. Hufleon, OTo 44SSA. 

H 4sae RABDIT& SliCCESSTUlI LTl* F«gc BooUkyi Trla 
He* 50c AitwicaiI Rabbn Aan HI, P.0- 424, 

fltoomihgtorv ! hnw giTUr 



IAftTHWQRM8 r LIVE P*IT 



FREE ■.Jieraturp. Flails f adte^rme. Ontelp. fl»d W^gglors 
— lboo - la 95 SOW - 4*2 5C FWpaid Wlin Frtw Bt^h 
on riw and Whefe to Set Carter Ptemi. 

GA 31 760 



REDWDRU& Be*vjn 2D^7WffilUlF 

mg peartegH. HarjKig a-rah-ytbon^. Pnijpi Worm Farm**. P.O 
tor 41 KINA, weak Teaa* 76705 



POULTRY 8 GAME BIROS 



GOSUMGSsEKJCKUHGS, Chasprto&wK* Cltetog 50C- 
Pngnm Goose Halctwy. PM-a2, WIHwMJakl, Qnn>440fla 



OP IMTMR1ST TO ALL 

HOTTEST MEW COLLECTIBLE - RARE QEHSE D*i*il| 
Free 1 Tayto e, H3PM Martin, iminn H *ta hech, Ftotte 

aasar 



Ffttfi Promcyort*! AfcunH, Concert TiiMj, Sihhh. ate- 
irtlafrrttt H Jon- Barry PWdlcMito*. 477 S2nt fiJtetet. arcoaiyx. 
NY 11209 



"SUHYIVALI3TS 8m Catalog Rw^ H-Cft. Kan H ait, 
taog), McDonetd. ON 44*370396 

TELEPHONE WDR K EXPLAhNEG txiy to into 

M&to txxiK aepteirmg wtial the phone mpft NrO^- Thirty toy 
money bocit SenJltO. TP: Pt*M CrMtemwi. 7TSS 

flaia Cktte, Kahuto. Hpwar yd 73 2 

FOOL mm FWOOS Hm B po^ ^rd wm tTOhi Aua 
iral.H Send 30 wont mewge, wUrilto. S5.M te: ewte. 
Box Gain'd, NSW 2250, AuKriite 



ELECTROMC Peat QatAH# ftd a preTvse* of peata - bwh 
R3ii to Roaoto* wq Poiaona or Trapa Re Lai I Kflifi to 
$^9.95 Sample >50. C3fDO*nip iM. Owtea on quantei*^ 
R.E. Myem Co , 6433 £ WeHhngton Si . F134. ir4teiwpol*, 
IN *621* 



WIN At Bmgo AH Tn* Fudi . U 95 Hrmtolr* PTOMm 
19H WUiwtokl. Sr 7*. Ohio 44*24 

GiVE YOURSELF A TAJC BREAK. AM |fOu to uh ISO 
to >500 & ytsw motoy t*ck CotiYtote ntomaam ihtfpatf 
vnmedWteV- 55-W te TAitewra. Dept 1101E, 90 
Can Em! Pam WaU, Nuw Y«k, NY 1DQ23 

1,DOOPvtoQcNetnp*Q4HMd heun Mdrua Usfcets. 
>3 00 E tom. Box 1 1B3 PM*. todKW, Ml 492D4 

NEED CREarr Gm Vic*i Maiiartaid— with -v. ^edjt 
rfiac*. G‘jflmn[D*d 1 ha aimpte. Legal. Phd tow credH 
Mcreu Free- touHi E Send SA5E to. Inllalcn R ep ort^ PhriC, 
P.D Son -B014A, Loa Angatee, CA 90O6O 

' HTtb s^Wi C* 1 ^ EU], Gel. Sll.s's" Fr» inflwrneihw. 
Hutel, 26 Goth-. -GtaXMftlar NJ D66M 

SECRETS or HWW. Hpport. S10 S- toy 

Jptea. P Q BCul 139, ArtCtevage. AK NS06 

MASTERCARD, Yfc* vw 

teGilt Free toteip MJirtflO Alim P.& feto 439, WiHueta, IL 

met 



RARE HAWAIIAN RAILROAD PHOTO J * 7 pnnt Send 

« CPC. P.O 1047, K*"UA H*w 96W 

" tMinD H AND FLA&HLK1HT HOLDER, Fite all round !teuh- 
Hgfiti. Clamps afiywhem. Ainu fight where fl'a needecL S325 
Bv 6313. Anama. Ga 3030 ^ 

SmEH UQHT f#* Site At WgM Jdggv^g! 5*ren aM LjgM 
WhKi Togtow or Alone ■Bettenea Net InaixJed lfl,9fl. San d 
50c For Catalog DMTmcttee Image*. 1210 Swenaito, w 
Cmnna.CA9l7« 

PUZZLES - PUZZLES - PUZZLES DtitelW Wcntort 
PLZZlet! Fun Orallengibg" Send >6.SS BtocH frtopme, 
P.O Bom 731, El^n. ir,™ 60' 7D 

tNBNEY aniiff itort you htte Eg draw FVM eaiy tataon 
FREE! Gat narted lotoyi Drajwng-PMl, 347 H . C'denswtmh, 
corflrtft, CA 91720 

fflESOWPlWI rreCLAi^B CATAL0C1DC. Fte*. St*- 

Inga Id 40%. 3afij?teiakn Guerintood All VyW* frWto* i 
I# nim* Snce 1969. Prum Optical. PW.I42. 10992 NW. 7th 
Ave , N. Miami, FL3J169 



flUBH F E CUBE SOW Fi^rtrCG^erarttewlI DETAUD -7 
>2iDTi).. .aoumoH.BdJtaiaPM, 
Waal>rtgto^ie, Otw 44 4 GO 



HQCCAW Calling Fm* Qfwrtln. UQM, Lwerher 
Rgfem Stm, 4110P1* Alteghehy. Eto. pa 1fl«S 



SURVIVAL EqL-gmerai food Botoa-, Send 42 00 For Cata- 
log Armncan sirtvnmi Suite 29SH. <2006 Betooi. H cwp o rt 
Beach, C«M. 



SUCCMS1 Gan Be TOURS GUARANTEED Ctt™ r Me l- 
tercairt. Visa. Caeh, M.O., Ch«iL flOfP ONLY J9.&9 (Fi^ 
Hahjnddtoaj Tq: Cateton Deveijprtierfl Cmhtony, Bo* 91ft, 
Vtotofia, &.C , tateda VQW 2P& 



OF INTEREST TO WOMCN 



CRIME STOPPER! Dorr Atom Foil, Mruton OWM* 
NCfflfl Tahe TrJpteliraa Pt^W VHm DP to*: 
Ci^iendens, »] &ih , btoned, MO 65706 



MAGAZINES' GUARANTEED Lcwael Rstoal Free Lu£! 
Mfrm, Boa 1*4648. St. Loua, Mlcwxel (3l71 

OUlLTlHGCAN BE A LOT HORE FUN And gd hm la TiaE 
When done tm a- frame Thta one comai apart tor *aay etocaga 
vid yw w mane n *n a Send l£ 25 tor p rtan to 1 

PopMa/ Ueihinit*. Oapt P«C*. 0o* 1014, ««Ko C*y Ste., 
Ti.Y 10101 



aOVtRNMIMT ■URFLUj 



SLffliPLUS Je*e*.-Cem. and Trwim avEiie&e Menreeftor 
umw *TO. Ceil 31fr74M1*J Bfl. 7^33 tor mfo «n how to 
purchaaa. 



fConrtlnwed hi nut page] 



APRIL 1962 227 





GOVERNMENT SURPLUS 

(Cqnlliwd flTQfri pr+ymlny pAQit) 

1tt2 Su'pJus Vnup-. Navy sftvr 64 pages- ifLytf rtfToO ubrog 
Send HJW M 3B3-7 N. £1**, D*pi- J-4. Cnmgfr. IL 
90E57 



MOTORCYCLES — JEEPS - HELICOPTERS — AUTC- 
I4WA.CS . . ■ GOVERNMENT SURPLUS EMftECTOflV — 
KMETBACK GUARAMTE1 — m* wtwre-KW OS 
Ittfbrmii^rv Deprtdrraenf 14, Fn^cml Building. B0« BIS, 
5plrtj!ifW. P1 1 01 



J-l-S-P-S. 04*4 FROM SM Mr - T00.GW ITEMS | . 
GOVERNMENT SURPLUS - MOST COMPREHENSIVE 
DIRECTORY AVAILABLE TELLS HOW. WHERE TO BUY ■ 
YOUR AWA ■ K - MONEYBAG* WAftAMTIE - 
'SURPLUS IHFGRHATKW SERVICES. BOX 3OT0-B4, 
SANTA BAR H AHA. CALIFORNIA Ml 05. 



GOVERHMEJtr SURPLUS ■ ■ Mill**!* at Coins InduO.’lfl 
JtMipaj . bw Al 1 C on dalltf ! Md*S LDirlp er* OUfcttWY BvJil- 
flt*e — 52.1-0 iguUinlMdl DISPOSAL. tiax 19107 -AD, 
WASHINGTON, DC £0095 



GOVERNMENT LANDS FROM |T.» ACRE! HMtoj, 
iirtfirtfl, tf« 4 Ettm irtvfltMnn ■ Lind Buyp-* G^« 
nohfinwidd 'Ishnqi - $2 jQQ. LaiK*. BOs IQ 107 -AO, 
W*amngiDr. DC 20035 

OOvEANri^Nt SURPLUS JEEPS Si J.oO' &OO.0W iEmti‘ 
OonTpiatH Sn*yiTWNX1 Y[JUT A di LflrDWl OFRCIAL ^recto- 
ry InauKAnflGcrvwrwnAnl OIL LOTTERY RpppT JJ.OOlGw 
imwfj SURPLUS. PfpVMi+^r MSI, 45® Wltm* 
^Kt^nd. WASHINGTON. DC 2001ft 



LOANS BY MAIL 



BORROW BY MAIL! W..WQ - (£5,000. 9od crtdft7 
Reused Stajwbwe? Wile WwldwiOn, 271BB-PM3, 
Allinia, GJL3C317 

QUICK. JCsfihJ Signature Lml Wntw Eld*. Be? 4^P, 
Ljmbfra. N*w Yt*k nS63 

PET C*Fi |N**W 1 np 4 y | 

AL-Vi >=#xJ: Igai-i A1 figea diyt'e. CdrrtCleie ■AtofflUTOen, 52 
I -n run liable; Stylus Fj-tti-PM. l6?t K £.. Waihinglfifi. 
QC 3utt» 

DORROWS^DW S^.OOOserjeiiy-- "Pviw.nHji-l Aryc^ 1 
Credit Ufiirnportp^, Rqpciy anyiimq Ng ■nlorvicrtvs wrilalp^l. 
assist!. U^qut 'Feianper'* Pl*n." Full intOTmnUSn, *2 (r^ 
tettAGfiJJ Sp*aroyn, 720 Well St-7, New Vg* t«W5 

□DICK MAILGAN5' F-rae applicator rushed 1 Lento. Box 
? 24-fii5, McMinrwili*. Oagofi S?i2fl 

BORROW FROM HOMEI Any uihcxint an* wtflBwhile pul- 
pom, wrtnm 30 day*. Co^npAio^s Rales. W», yoj con a*m 
autMlartliil irtaxn* a* a mow Ag«rH tea Eicpa^enc* — Own 
Hou^a NjUonal Co-npariY lo assist w*rt ^ay posses- No 

GimnucKiF Frtp OfftA: DFC. lO-G*. lUb fteBenrorr 

AWPCILW. CfTOfiOn FftYjdB IllMTBt EK020 



BORROW 5? ^.flog pvarmgFTl ■ Any Pljrpow lnd«1i 
nrt»V Pran Ro^irl 1 ^M44H Resrtd* fltj 390TQ-AP 
Indian ^eha. In£ ana, 46229 

HOMY ProV«nrtaT F-rpi Book d^Kntwt Lon Casn 
Gowrim#rt Ol!wf iarmiite. &vi 4 g*ta- to mdryidL^ii 

Wm» Assooaiw. Sq% M-A4. Brooklyn. Y^V 1 1?34 

BPftROW S3D.D3C wilhcKJl inia7a^" r Al[ a^g-bl* Ft^i.r Any- 
Uftw dAEflUft PMonoiA*, Bon 1D04-FM4. N04v Vort, NY 
1W03 



BORROW SI.MCF-KJXJO.OOO DiPI-tvl bwin JVf*ng*o. 
P^ADnaJ, Lyiairicsa vtifihiFfe CAf-ul. RESEARCH 
UNUHTTCD, #3CO. Doylon, WkBlvngtlOfl ?952H 

BORROW 52^,000 Wnhou: C^wii Ca^da So^ 

SSefM. Norwalk. CoonechClJL 06556-0695 



BORROW by MAIL! (SMDMW.000 M J*> 

Qar- rruna. Nti prnblno-.'l Wnte GELCC FtflAKiN SirrtSfra. 
Ehji 342B3B InjLhnflpdlrl, IN 46214 

PAY No tollman 15.000 Fmmg. All E^gibb. Nm 
Rnpny £*nd SOltc ABC-PMA, Bos 566 LOinrfi, CA 
90717 



MASTERCARD Vtea By to I' Ww Cf«|i-PU4M, 
22tt Sandusky, OH 44470 



PERSONAL 



BIBLE QLtaaJCicna Ainwaivd S^irT^Od Eydn. 

17167 Banllcr. Ddl:0ll. Wcf-jgan 462 

COLLEGE DEGREES BT SPECIAL EVALUATION nr 
EXtSTWO CrwKi A job Enplane,. FMI 1SU| 86^ 1791. 
Writ* Ren 131 51 -T4 , C^HuTyMji Qhip 43? 1 3 



FINANCE YOuft DREAMS wflh G<wnmanl and Fou^a- 
&gn GianD D^filf $S 00 WPM1, 4« PCH, Hflnnw 
BWK GaaMni* 90354 



COLLEGE DEGREES BT MAIL- R«ncwr^d Ur-wrs^r, 
oflw My-ac™iilPd Bicnakiri. pm D l f^ 

rq«V*kig L-Jifnilx Courtialing BOh 31J-MP-4 TuOtfi. 
CbUfrftia 93850- 



POPUL AR MEGHAWICS 



DlVORCET Lkfii Loh> L^alura. Alforna^e HEM'S 
RIGHTS ASSOCIATION, 1593. Font*] Lake, M*j S5C4S. 

Otse 



BE SUCCESSFUL; Fria -Fysbca . caOtteff WD bcw. Saitd 
( 3 -CO (AiniAHiia;. PMtf^, to 1 SB. ton ill, PhrlpQiw^ 

VHA Or M#itfruiU wiiwit CrwH Crwc*;. Raqu«t Card 
Oviaila. RaaTOonCornpcny. Pwr C. 8 ok MS 7. CHartunoogt, 
IN 3741 £ 



BIORHYTHMS* 366 Day Charts. Easfy to raad, Sand Battt 
drtfr For IMS - 96S0. Fc>r 154? irxj 1563 M-OG fcd Ngw 
te- 402-PM. «Win*(t Sqtri^. PA 19J44 

AVOID FaAjr» Eaoape pov#1V Wma to Giant Slaps. 
P 0. Bch 90ff Lfliama. NC Z94S1 

CONFIDENTIAL Ctauga MaHmg Ad*63i BuainHfi, Psr- 
»nat Sence 1944? Ma^i Cmtw. 323|ki FranNkn, -Dwago, 
60606 



SJkf€S, Undafgrcund, Wfll&fp-otf. -eHyc^na, 12 00. Son 
1460. &nm. Ultfi 6406? 



Rf MAILING SERVICE 



DEPENDABLE. C*nNJ**4l iM»fl - Rwwiftiftfl 

Ptmnl Shittw. 3P9 E.h. 1 006 SOjtn, SaA Lh.»e Cay, Uuth 
S41H 



UNLtSTEQ AWRESS. Mid »nW*rt6*l Pfrrrwl 

Si GO 54n£« Uu Fw**ding 5*vk^, 5050 5 ton, 
Houston, taKii 77025 



FLORIDA flEMAILS H^raii^-Fwwirtling Allan. 
AiiHa-'i Drivb, JdiihaCnvIlb FLirton 323 ID 



OQMTOENflAL MAft and PHONE Calls H*»iwW th* 
Fbrwardtfed Oily Cehltal Ebi 3&9PM. Cl=ymtir.:, DG 19703 



COMRKNTIAL. dep^ntabU rv™nj Si ,00 Hmn, 
RCtf, Bqi s. Bc^nwila, N,Y 



PJUVACY-CtwiridtfTtalWpl Fctfwar^tirgFlacaftriris OmnOp 
toll Drop. Bw 18033 PM QH| rtfe, FI, HBSQ 

AUSTIN R*ma4i H 00 Elafnpad. aingia P O. Boi H35 
*166, Abrslin, 1 «ku ?67ft1 

CONFIDENTIAL F^ascampda ft#™iinga 31 00 M£ji PO 
6QH 293, Cdpaque, Wwr YwK 11726-QgjB 

KANSAS CITY REHAILS. CoflNtettilL Rw«rvine— Fdf ■ 
iMmSif^g &L***ai— Parian H ^antand, &3f^ 86?3v Kawm 
C4y, Missouri 54 rH 4 

SOUTHERN CALIFORNIA 'Ftomalb, SlampHl 31.00. PO 
60 s 1 169?. Ocala tow l. CdllQrr.fl 92627 



CANADA CV-nridEH'T.-al Maf Fcww lading . PMCilVing. DaMFa, 
Be™. 77. s»ny Pitn, AJutrli TOE 200 

CAUFDHNhA Rafh^. Sfflt' wlg i*7barra. &o... 1492. San 
Ya<lrD, CaiH&Tiia 92073 

SAN DIEGO Rsmajlir^Of Sifitf* Wa+d. 7&6jT"Sjn 
D*egn, CaWo™ 6E107-W1D 

'CAUFOHHtA R^li. 5^ FtHe, 6n- »35l, San 

Diego. CaMoma 62iD& 



MltCELLANCOUE 



PHOTO f&. S*a»d yi ptoUt AF prowungM. S4 

noull GUARANTEED SpnJ S6 W lil 10 U3l pUplo riamn. 
address. *cigK. hiV. &innw« CARDINAL. 

SOTl^ft Ewwn. dackurfinlta. Fkrnda J2£07. 

PHOTO IDENrri^ATlON CARDS ,~Ca mteaies 
OUAflANTfEDV Bampn j&B Bswgo. Bo- Ml -PM-4G 
ProMde™. R.e Ci»9 



IDENTtFICATlON CARDS . CERTIFICATES . . 52 

SELECTIONS. Sample Dmu^U. SStta-T. £■ 
tomp. C«IH SiTS* 



ORNAMENTAL han De5i; n f- &00k ^ 1 WO twauliM p r*C 
Hctf dewyis to* Fan^oiv waning ete. Fto Utoratum 
Ounnmgham, Ekix JftGS. S*K LakaCity UiahMiJCHJOOS -- 

- ru«1 Sw* 3?00 Wwd) 



TELEPHONE SUPERMARKET! u P^orm anj A«ww 
rea Snslftl YmjTSflir £ Sw Stt FTTEB CATALOG. Tha 
PPm^e OoTflHny. 401, 1 4TJ QOdMid Drrva, H*dw6Cid 
Crty L CA 94063 

-MUCAL-' LlTEflAWE. GL0. nui h Jifl & 
PNwnii A2 BMiS iDcsniqpn Appraci«p{ti 

MOUNT ST. hMLEHS UAP d 36*40, Color PfcrtaaL Stoiy 
33 00 Mapa, 5£Q6 Amuir^ S£, OtympH WA S6601 

PONY Tfljlc Tily 7 vi S3M t «ks, Doji 56. CHinccjlBiguB, 
VAjaSJS 



WANTED MISCELLANEOUS 



HIGHEST PRICES PAID FOR OLD PAINTINGS 

AAnton^nw. *315 Pars?. CtHi&ifjo. I*nau 60626 

GOLD, PidiinLPh hpcv ry. tar4alum wanled Oses 

assayed. F?aa emeolaf WVutoula Twminsi. P.O. Box ^91. 
Norwood. MAD2Q62. 

SCRAP SILVER CONTACTH, FOflKUFT CONTACTS-", 
Silver Scidar, SieiVig, Goa Foaled Robed LemcMk. -862 
Si . EnzabMk NJ 07202 



FOR SALE M ISCELLAN ECUS 



TELEPHONES AND ACCESSORIES; *fy pay rant or n^h 
png*®? WV naw* w*ipi™i* pnc« tor pvwy typ* yftj 

wart" Ewpli: TOUCH TONE iTWa C o inp I l M irilh 
cc^d and jlug, 4ftfy S39.95 1 Sand hf cur FREE tal- 
Alcgu* 1 Ptxnm and to*kann« Cm., R.R. a. B&t 1 12, «flwd, 
NE WtS 



JEEPS, WW II MB, Title 'JS flasBcred. front Europe 
63,r».C0 Ovyaa Fort. Biortpofl. HV i«20 iTift) 63T- 
fliia 



HiMINQAIDS 



HUM BAYMQ& Ehnunifli wMW martn^i*. Flwa TrtM. 
D|daf*sVVhdksiJa Tanns tonan^ad Lloyda-PMC, RotAtord, 
uun»61104 



FREE HEARING AJO CATALOG ■ SM ^ by m*ril Wi|: 
toWiftoA ■, 96»‘PM4. Ur^pddn. SepiilrtdA C-Vtortwa 
97343 NQT MU in CaHoTiLp. 

GAVE Haflitjy ftuyng Hiarog Aids Drrwd. Lipniri Ttmi Rh 
C ompany inc.. &r.t 36*. onto 439if 

FREE Hairing Aid Catalog. Fbge Sayings No Salesman 
Will Call Try Sal'ora You Buy) Rhodes. Depl. iiZ-R, 
Eroa kpon; H 6^10 



SCIENCE * CHEMISTRY 



LABEfl HANDBOOK mlh burnng. nittng. Ruby Red?. 
WT BHEHCE FAffl PROJECTS *#■ Plan^ 

"3uii-.s ;rrid Par La. St^d (<1 no Famto, Du pi PM Bov 1 QD2 k 
R odtoflW. hcH C36A7 



LABORATORY Oemidis. Giaeawadi - ApperHiu*. Col- 
alp^e St -00 Oelum Sdortilk:. 934 S- 13 Sirwrt. towwK 
642W 



FORMULAS, FtANS, ETC. 

HENLEY’S 36TM CENlunT BOOK at 10.000 fleapM. 
Fvmjiaft. and process Pv a-roosl awYlhtng used in lha 
home, lami workshop, induafry Sa^istjchon guara^itoad 
Bond US 00 to. Nila Ins.. 14a Hughey Steel. Mufrua. N H. 
03060 

ANY FnniJi (tDOCl. Catabp- ’riMIueSl.OO. BbSWt.Bdn 
566, Cninago, £0690 



SPECIAL SERVICE! 



INFORMATION On anyifwiq. f^ar^wwft RewaroJs 

SffWHlm*. BM6 WstodNd*. N»w YQIK 1 1?T7. 

HOW TO MAKE MONEY THROUGH CLASSTFtED AO 
VERFISING Bootot Pm you how to start your awn Pu*4- 
neu wdft Clauifvd Adwrtifiing. ONLY f fj» HM BOOK- 
LET - [S?.eo geupKTi ffbndaM 6m *d*n h^. 

KAPPEL POPULAR MECHANICS, DEFT. P, 234 WEST 
57Th BT., NEW YQftK, NY IQQIf 



BETTER HEALTH 



WILLARD WATER. Swan on 60 Mmoles. Send Self 
Addressed SlvnfHd Gnwtope' RBA jog* Otoan. MP4, 

V.nn H ^i. MN GS424 

CANCER Irorti MICROWAVE OVENS? GlOChtnKel Ew- 
ownoa 51 GO. Or ErlandWr, BdK 1 C6M. AlUdpna, CA 91001 

HEMOKWHQIDB, Good-Byr GmnryiW HriiM, 

fiox urad jaiwnvillp. we ?W0 



-ION GENERATORS, Inlermalian 20 PG. Book, facts wU 
TmIa, WNPe-To-Suy, FREE Book CHC. 3BK N. EoUffmirt, 
Suite '434;. Ch-MSO. IL W6U 

BACK Pan ? F rfEiJiit . iaw r?Lar. fitw detulB, Carmen i, 
P.O. Box 2572, CaiEH'04. Afiio^a 55377 



TONGUE CL GAME A Slamwgi Lilebntfl Fre^«™ Burflb 
ftevenii Denbd Ptuqu* *6.00 Gu^antnefl Ft** {Mail*. Vert, 

Edia-lfl? XiOtlDOa ShaWruM, CKIaHnru 74B0t 



FOR THE HOME 



ffEwEBT EGG PEELER *12.00— W^e: Menmhwi 
PrwSuctE, 7fr*5 2CRh A*e . Harxwhf, Wl »1*0 



WORK CLOT HI NO 



WORK CLOTHES- Suva 60*4. 5?Hrl=. D artll Coveralls 
Free totter, *rne Galen Salas Company. 4004 £mi t 71H 
Stnaei, Depn -P4. Ciavtohd, &x> *41:06 

WORK Pants 93.00, Wwh SWi S3« Cmfto *6.90 
Good QimJ^. Frw DaHweny. Send 50c tof tarciew tUferffti' 
h»n Wdfkrrwi* Ginnwl, lWOS^PM. D*u&4i L Mi jh 4fl23fl 



GARDENING & LAWN CARE 



LEARN Gardening and LAndeeif^g M hCiiKa. FPM DOC*5at 
utom* Caroer- School. Depi A-966. 2251 Barry Avarue. 
lob Angelas. Cflliior^j 9006* 

“WLE PftOBLSMST Ch5kj?r Lw 1 ^ bap tor i^e. eftoc- 
iwfl, huTiann *r*di trtion Hard- auernUad. IHAVduBfly iHt- 
ed ELaay opafibon I-2.S5 Frea hrochuraa Mo* Cont r oi PM. 
P O Box. ItSfi, Kawna™. 5* Wttrt 



(Csmalnued bn ml ppgel 



224 Wttl 57 th Strict, New York, N.Y. 10019 W** 

CI 4 * Biffed Advertising Dipl. {XI 9 ] 242-4825 Form 



Popular Mechanics 

DEACLINt FOR AOS: Copy and Pgym^nl must Cw ffi by the 5lh day gl Che 2nd preceU’ng mortffr for 4hg -issue in 
wfiicft the ad « to apoear Sea Head al Caasilied Sed'on. 

HOWTO COUNT WORDS: Nhjtie and" address musl be included 'Ji counting Che number ul Words in yOtir ad Eflcfi 
initial <w number used count* as l w&ntf. H E Kappel. K* West 5 ?tb Street, N&w York. *le* York 1001 9: 9 WORDS 
Zip codes are not counted Phone * . 2 Words. Symbols used as key y a r a cna r-^ed iw. City or State count as 1 word 
OflCfi Naw Brunswick. New uar^y: 2 wgrdft- Abbreviations such as C-0 D . F 0 B R P.M , U S A. P D.. 5*7, 
10 mm are counted bs i word. (P.O.Box 302 «u^«a as 3 words) Waster's rntemajionai U^atKldged Oicbonasy 
will be used as 0t^ auEhoniy tor ^ps-ling obWCund wflida. K* pher ations. abbreviations, ate . P Ease ma>e checks 
payable tp POPULAR MECHANICS. 



Only $52.50 for 10 word mlihlmun 

$5 25 each additional word 

BOLD FACE CAPS Add 
*1 per wor d 

(Rrtt W*rd: No CTWpA Far AdU Fk»| 



Hemilta 'ice oJ £ is endnsed Id- cdvnr 


in^ertiftiiKrel .n ir+- 




issuelsl _ 




GassilkAtoft 




1 


2 








4 




5 


ft 




T 




1 




1 


10 




tl 




1? 




11 


1# 




|( 




15 




tF 


11 




If 




30 




»i 


39 




99 




24 




31 


H 




27 




» 




» 


30 




If 




33 




YOUR NAME 








PHONE: 






FIRM /NAUF IN AD) 


(PLEASE PRINT) 


























YOUR ADDRESS 














CfTY 




STATE 




ZtP 






DATE: 


YOUfl SIGNATURE 












(PLEASE PRINT OR TYPE COPY * FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET) 


QAflDCNItffl A LAWN CAM S recipes it 

Hrjmtinhkuf 1FM. n«i BOOKLET QkS SwAh-rf. F^nWy CdlKild Weepffi. c«5*- 

riwOmiPtfhU V 1^471 pjrflcecrn;^ p*-g*F ._,_. k d _ _ _,.._,,, . ., .r...ju« riwi . 


PEACH Cordi*! wine R*c a*. 
Qhtt«4«k9, VA ?3333 


Sand 


1E.M Bok 53*4 


LAWNCw Hp*. Fa IlitaJbwi^ufeia.oaw 1 Duw»* Mofl. ase ihiptiiny ^htefiiy Be^* Gu^anleei 30 days deJwery. 

701 torn -ft? . Pb^d^phia. PA 1 61 28 NOflMAK AGENCY, Sfllfl Hee^e, SHwiepal, LA 71103 


TENNESSEE COHN COB WINE. Simple Send *4-0C fC* 
Roi-ipe R or (LarrcH. P.O. &ul fc S374. KnowAa. Term. 
37912 



NA no WOOD Garden Me^en 24 assorted sizes St.Sti 
p-a-ptud. &Sw2j« n' 5pn«tw Shop. BOJ-5 3 . Mill St . Ashland, 
NHQ3317 

HOW TO HAVE A BEAUTIFUL LAWN. Ea*y 7 a Fbfotl 
Year-rpund Guide, Practical. Eapenenced Adraa IV CO To. 
E3fraut + ui Law"s. Sox 4W. Oownrcwi Stolen. Qna h a. 
Nebraska 66101 

BUILD A WINDOW GflEENHOUSE-CnDre^ • win- 
dow in your hbrnc 16 e m^u-^Mnhouu amouiu 1b irtt€ more 
rr-von iiTliiriling i EMh-IIMi pTCuiylflAa WCfoiure Id D* >jISi&S 
The is Uwl yod t Sew E do a LTmg lothe window oin&r Dan 

add to the tram*— the window intact. Nu 

d^arta in winter, no need cm^k-mg Few pMm. *nd 11.15 £&■ 
Poplar Mec^arHcs, Dept PMC4 Boor 1014, R*difc City Eli.. 
H V lOifli 

IlCIPCBp COCkInC, ETC* "" 

SODA FOP HOMEMADE, FLAVORED - Sa.fiO Reeve* 
Bo- W. 'o-*p sredi 

ORIGINAL SOUTH PHILADELPHIA, ITALIAN Gar-Ii; 
Bread Recipe 12.CK? Tenyi'i. KO P&nfr Si . PrsJfldMjhig, 
PA 19146 

AUTHENTIC ENGLISH l«VB, Yontfhirw-PuWins, 
UnMshite Htf-Pof Send 15,00 lor H 6.9 

Oftmrey A#*.. Berne. Ortiwu L4M SJ(i 

VEMISOH Favorites Ten Ere* ir^ Recipw «00 EASE 
770 Uofcftl Fftalei, P»mbetr*»i . NJ dew 

" MCMS: 1? Easy To Fiji Men Fanorllu « 00, F or ft. 
Mflof, P 0. Sox r W? Salem OR 

SAUCE HE^PE Urt ^ 

Rcjlauumli. Ot Swprisr FricMVli Sf Ba-t^Cuus. Maura deti- 
enuft. mouBi watering Oexwy i^and vtyte hd dnqB 15 Oo 
0. Y Entercmvn. P-Q. to SOU. Aftwrt*. Pi iU0i 

KUEBLA - Msin dith recipe tor potass lo^e^. 1100 Plus 
lour tihvf uflsy :o preque ner^pn. Jean Yedror.. r06 Cedar 
Wbud Cinuks Bu rtsn, S.C 2990? 



SCOTTISH BiidifA, EK^n, 10lfciS.S?50 4WH 

Ovr«r*l l^Ogna AltuqucrquE \U 67l1 1 

‘ TI RED OF PLAIN M AWBLJHG EB Wake up your Ea&le both 
t^ei 60 Ne„ end CM Recipes H W JU Aabooatee, Bc« ??S 
Ftemng1o«, IN *7^71 

UCNUDO ■ O^imJ U« w R*>w O 00. ChMli« t, P.Q. 
0OM 1743, Doming. ^I*w Mcsicn $9031 

WHEMA^HQ, HEIttMAKIWQ 

WINEMAKlNG-BEERIiAKlMG-ClASOMOL. Fr« g^cON 
CriSiiTog VduI Euu:pmeiU. DQfibnenSK, Be* 660: 6- PM, 
Inianapui.u, Ind. 4B2B6 

WtNEWAKERS-Beerniaswe' Frp# ^ustraled c?Eboo oT 
HjppJieai. SeTIpSflu. Bm 'ifSTeP, hAnnMpiy^. *Ann**rt» 
S**i24J?75 

BEEK-W3NE, WtYy Buy? Make n vOiUMtf S^ippAea Cata- 
log Jim DerMy Sales. Ben. 3jJ r : r PM. Cincinnati. OtiO 

WNEuAKEftS-OCERMAKEm— F w Caiak^- F«x( 
Service- - Larfl* &a+*Ct*H-,. K.-NUf . gai 7150^ L IrdBdnnOMB. 
Mmmrf 640*3. 



vftnoed Materiel Luwre! Pncee AHA21NQ GRAPES, nl't 

A4, Sc ulh 4flgi Street. Pft^Wpnf, PA i8t43 

WINE. No HpensH eqLupmeni needed. 90 reetpep: dan- 
dflrion, sherry, efc. i lustrated Insb jcEnyis 19 £0 Wine. £4£7A 

toetepod^ Green Bay, W SaJM 

" "'ALL ABOUT B£Efl" Peg* fttewipiper Send li.flO. 
Wine Beef Calalog Fermer^n Caller, M-6 Du^eby. 

■jpdianjpofa. IndiHfia dEz?0 _ _ 

ENJOY NOME WIRE MAKING, A G4ADC FOR BEGIN- 
MINS WINEMAK ERS. OVER 50 RECIPES, fi#m ».7B hi 
dulHl Efts . P o flo* 19605. N. Hhdnlm Mills TX 7611B T*5 l 

H** Adri l^ Sgis^ Tm_ 

BEERMARERBr F«e SptDMist W^NMfWte. 

WUinni Bp« 4#1MA, OikWAd. CeJlbm* 94604 

13 00. 



MAKE BEER. win*. L-q^uD. Free Cetet^ Bwhan*^ 
BaxSlRM.-Ce^ai Wtege. i*sss ffl7» 

MINEMAKERS-BEEFlUAKEm Fri»n &lix:*i Fame Set- 
vies, Fr*# Co.ln.rjg. DBnen a BCu 24 D. WuyW. IL 601B4 

^BIIrMA kING EUPPUES --OMelrty Sei«?kn Fn»Pn» 
List Bre* H Ytmrrtll. SgilJI. Fipopon, K. 6103? 

DEERLOVEFS1 frtiw Amencar andEuropefljn beef.Ctxn- 
pOsw-.aa EquyvnenL Sup^ihes. FREE dela s &jane --mpon* 
Inc,, Dwrl^pnl PM, P.Q fcn C MO. Nar jhpy, PA 170B 

DE£H LOVERS — BfWiyOi*a*n L^litiO^ 1 Fn*Kp^s.vp' 
Free Catelog Bwr Gev. Bom Loniing. *Achfl*rt 

4iMQ9 

FREE Encyciopedift Wflwmaicng Beemukinfl SiJPfAw. 
E^jipnent, ngrodienfls Send St 00 tfupcing Piardlir^ 
VynM. Eo^ PM^9B. FkKhe^p, NV 14S15 



■ WIUEUAAiHG Ser^fiM" plus uarcalKif’ PKfM. 
WINES, Bui 1160 gift^niied New Jersey 07003 

WMISJtlv, aNrvbDlA MAKJNO. HomeL-flW Redpes r 
13.00. 5:33 Fartiill, PhfJdelpfrilB. PA 19120-^104 

iURQLAfl ALARMS A HOME 
PROTECTION 

FINEST £ qgiprvd Savel FRE* CATALOG AAS, 1»-B 
Ojmwr Rrmd. BirDi^Jhem, 4, 35209 
""STOP BUASLARS Prolecson S wr jnj ^ma, T*o 
ATJUing new aecut% devices, simple alalia 1 ^. 
leed. Dwftie 11 .00 r»HjfxlaDle. Medm Gifts. SpSu^y Dwwa 
131 Hader Rwd ffajtey P*-k. PA 19079 

STOP flUHGLARE - Dd ilysurwlMftr Ltid»i u . Bookie 
‘ H.l-ifiPfPn 

Guirimnd' TrtM. P.Q &» W1B. Ldc*S«t. IVY 140W. 

A&IA2INO SECURITY PROTECTION. 04^7"^; 
Res* inhormptwn Aftw. Bdi Si i9'F4, Chk^gFi-, IL 60ft»> 
11 15 

MULTI PURPOSE A LAW UTE ^ PxST As ml and a 
br Mwwy Bk*. Outran tee tncloee 15 Si Tn 
Uftarf E^wfipneea, ZOKJD Heneeteer. F^rmgiuri hu, 
Michigan 46024 

APRIL 19B2 229 






II. Mil MOHiTI Th.1 pncelti! 

guidebook lelll haw Qualified pSi i-dp^l 
of ALL ones jn-oi ^uxl ol rpl,Fe*riE!f , l -age | 
ran cosh in on the |(25 BILLION 5Q 
UAL SECURITY CASH GIVEAWAY 
Seme 40 MILLION American* na*j r»d* 
lTi* Ijd-iqI Setufiiy gravy PrQm. 
Shguidn'l you Ir y la gel on- board? Thu 
book, di^lPitjwr*d mainly ai a prabfTy 
■r> COn|uPKl"ian wiiK n««|J4l tub 
Kplplicnl CCpUmiJ. up 14 J4.0S. >1 POM 
available lepoi-alely far «he fini 
hmp— aP H 

41. FIB1T YIOETULI OIKOIN 
BOOK. IS m y( Id* 1 1 00 I n veg- 

etable I, -Idyl auih&f.-'v£.'lory gardener 
Jon tfiBmp. whole B¥?r y fl rdar>| tim 
sic on plans. for gardem imaH os 
S3 leei tqunre god cav*r* banc ieel>. 
«■! preproherv landE.io^i*" it^obic 
at w«H Ok lulhel’ pJofU va 

riei.Bi mulching,. weeding, followup 
■ETOp?. inning, Irpfiing, cooking An 
UN&f ETAflii bargain at II 

1AL HOW TO LOH W1FGHT. if yOu 

REALLY wAnE Ip laic wfighi. nar juir 
be lorlgred by Jad d.gls Random 
N&v« ha* pubhihgd Fh>t handy, ou- 
fharitehve wftighi-lan iuckilkjS and 
■lqIoiic tauniE-f n ill pi tMtWi eaily 
mio your □Hecti* ca»e unci is O-KX* 
Ml of i&wftd ad«i« &p haw much y*u 

*hauld wfl g h in pace w£;gh’ 

rinn when NOT In die'i, which fa-cidk 
ari ,J f a*- All -You Won I, 1 ' ■* hi rh grggi 

ran I ly cwrti opprl ■'« - ■! 

III. CAHOK T KAILS. Dewr.bei 1,000 

ihnll.rvg wgie-rwuyi in all 50 xlaiei 
Diraclioni tQ ?r«n pa.nls, diH.cglPy 
Ming*, ponoqev Fishing pwifHCh, 
Miianc pam*i, iwiiit wander . ft am 
peaceful ql.dei Pa ihunde+bul lap^ds 
Putl.shedai(59S 11 

ll. LIVING WITH COMBUTIB1. 

Fguivak«np 14 ah M | T fr-ath-COurse 
*n compuien Compuieri w>N i ae« 
L* ^UNNSNO YeXiB lift, ad horn* 
Cempuiprt bitDflie widespread 11 

ft. REMOUIH BOOK OF PfTl. Thlt 

ancYctopadio— by The Chief Verer.- 
motion of The Naw Vvk Zoaiga.cal 
Sotniy -ccvp^i dpgi. can. aCflloH. 
□rmbd-Moi IquCant, sjj der man keys. 
m'Cfl, hamslen geitn'i, rarmriai, sa> 
qmand+ri. 0fln4*i, bM, wg4v*nn**, 
olliganvv irg^qal r,ih -v trivially cm* 
Fypa oF paF ^oo-ll avpr conirdar a^n- 
■ ng NaprlyJOCPAGtS i| 

«L BSO#4 TO LIVI, You CAM 

ycungar oi g«l eider, cmd piy- 
chelayiki Ot HcTan Roia >i living 
JX401 Theuyh uvS“ 50. lh« laekk and 
ecu ai yauihf u I ai AAane On’icnd &h e 
i entail haw -iha doai il and haw YOU 
ld n lea, via chopreo. an: Haw Pn Bn- 
Eyrd Aging. Hp*i Ko Cur* Le^*hnan, 
Haw W IliripfOve Yn, H r L>F«. 4lc 
Publ.ih«dei 10 « tl 

irr» Oh CAXAUI The ueveiled wil- 
dflr'iiPll. ruggjad Individual ivw, r sd-h Fr- 
nancL-al ceE^rhrn.iiEii lhai Fa-imer!y 
dh3*acleP|f4d Amar.ca obfl-und leday 
irt ib* daminiee. «a iba nerib A pn .r tyF 
Har-hiand gradua-le-i ip4ni Fhn*tt yec, -1 1 
and Traveled 45.000 friilei >a riW^ L »i 
Ihn guidebaak and vaC4Pian Baede 

kw. Though spangly pgpuSerad, Can- 

ada 1 1 KFygSI V I^Pfl^ Fhan Th* canhgu 
cmui Umied Sialei, larger #v*n it,an all 
of Europe PublillhsdQl 13.0 5 11 

n. bun raft row im, h«w io 

langihen □ nd nnP-ch ycu* liF# v-u r j jag- 
ging — by a manrl!han-runl i i ing ; pbyti- 
Cian H* 1^1 h hgw fa iidailap rhe prl 
fall* el iffiwopap iha#*, hPTiUi'lanr»d 
rtieP, g^areceTCiking. injury, carillrifT- 
mg ?la p hing Wiib Phil bae^, yau'ie 

guaranleed Ta roach lhcn pidiiatla □ F 
aupberNa Itnawn ai "iogye'1 higti r 

^bl«Kid^i4. , 95 *1 



ft. NOW TO HICCUP IN BUHHU^- 

»?TiiTT 0 apprcM 3 cha* II 

tlh tWBTl POB LIPl. I*nrni leg- 
ging. iwimminn H.hng. bpcyCliJid, 
ffleUMll. ba*k*iwll baseball hoc* 
ey TWENTY papulor ipor!i--* , a co-v 
•rad in ihn guide la a lifenme ul 
haalFhlul ipp/Tx arlivilv Cla’hmg. 
equie«i.#nr. di-*1 cahirhanipi injury 
oyaidanee. body and MLND condition ■ 
iny- all in rhu manual by rwe phyli 
cram Published OP (S.9S fl 



». OUTDOOfTBMAtt COOKBOOK. 

Tnhumefl. camperj hikerk, Human 
and iIibT* knew, beire* ih-flr. any an*, 
ha* keen your dppelilt gePs m ihe 
Wild — and Hqw much mara yau ap 
ppec^alE! loeihiem* lore u^dei «he 
b-g l-l y Ve-heran- auldogrvrncHi Anhur 
Cnrhart hoi compiled iHE standard 
referance work an ihr kyb|*rt of 
cooking Gi -tamp and lake b (dm- 

|ni nfi wn inil -^hhiliiFi,^ tminH n i ■Pr.Pi riF" i 
irail savvy Th-ri price leu illuiiraied 
votumn ii deii^ned far pcniob'hFy 

and heavy li 5fi ou idoon . it 



Iff. SPACt fuom. Anhur I Ser- 
mon lh« renowned Goddard IpOCe 
CenTar ph^iidii begmi hy explaining 
|ha limply pr:ncip-iis ikol knnp *he 
pfianeh. wieilnai, ond meieen m 
|h*ir porhs. | hen m-ove-i on 1o h*il oF 
■ailing ship! en beomi o s luehghi rhai 
will Tenth au-l f Of beyond I he torntu 
and □! ipo^eihipii lhai wrll «flvt 
greai ellipses To phe kc swepr yi-g-.r 
maoni of 5oium u Tha Hory q+ 

ipflca Fhghi, hew if work*, andwhoi u 
*■^11 do ( or ploiifii Eo'ih tl 

144. FILM MAKING, Coven vide- 
oployer* videaiape. Peleviihon Li* 
him cofppidge*. ell cemaro^, found 
lyiPe^M, ligbll frig^Ai. luper fl. e«c 
Pdbluhftiai %y 11 

141. ITOAUGY CHCii. Th» wiflolng 
p*inriplei iftoi lead ia *u£-te*lful end 
game p?o y . >e veiled by IVod Rem 
laid I 49 gomaf iHyilrai*d ■! 

13. LOTT1IT WIHHIKBp WbeF would 
YOU do li you ki^ddei'l* »pn q m.Hion 
deUoa WJrh o lohery nckaTt The** or* 
iTufl liories a* Hi« dromonc change* 
ihei occurred in hvei oriel mitHperion- 
al pelohanihioi of over I Dti 1 winneri 
laid bjf N.Y Sip I* UnhVir*i1y igciolag. 
up H Roy Kaplan P^bl«*h-pd br Harper 
fl Bow os Iff ffS ft 

M.IOMQTTlN MAtUBfll. A *« 

ian“by->Strten gu'd-e «o en joying cui ■ 
door aclivlliek lhai reciukra n*ilher e«; 
peniivege-Or nor □■FilOI-ic^ompeie-ncO 
Dprani el ihrilli. ara luggeiTed. Irgm 
berry picking 1e skipping lipnaf. fft- 
ira(i>ng bn-df flying fe ill*, rotk h u nl. 
iftfl, wjldaraeff wolkmg, conoF-(aw 
poih fireHmg cowing, cary«ng. bui- 
■e*f tying rafPmg. inTiAr F uQ0 *loahng 
liihmg mgi^taNng ihell-callecii7>g 
body turfing, qrien-Teering hawk 
MQi-chmg, iirockipg inowthoemg 

ik0l-nq. fAy gOfmg with On *vClluG- 
lion or nSPicirujI i-ocieOEio^ aieuf bv 
naPunslilT A'uih-fiudrMr tl 

11. HIW TOB* CUT KtTlBCMlMf 

tUIDL ConTrary Tg papular behfcf 
The Big Apple o-fFeri more petx.biEi- 
Tiei iacdihei end FEFIBIE5 Fc^ senior 
trhzens rho#i ony oTher locole an 
EARTH a campleie guide ia goadies 
far granrtief by a well -known udve-i 
Piling man fiimialt rvaw reiired ll 

1H. HOW TO BUT A UltD CAB. 

DcaJi on whaolt via liiila-knpwa 
whplevalo audignv bank roppur 
1 rnn>. renlpl-rof salpi by HflPii end 

Avl* - THt WQEK5 tl 



«. TBHHllp LOVE. The legendary 
hancha Goniare i' "guide for a IF play- 
on who don'r hove wmH oF tieel of a 
cannanball xei ve who do aol aFwOyi 
-rgih lha nei or have ti davGlPQUn-f] 
iivE^heod bruT whq itiiLl wd-nP to WSN 
J*ubliihedaif7 95 H 

II. HOW TO KIEF BMOKIH0 AMD 

Lf VI. Okcay, to y 0 v r re hoeked "bea'i 
camleri ond counsel if ycy tan’i ->i n 
,J cotd n^ke-y " P^onad by e+fitialf of 
me Depi aF Heoirh CaucanGA ami 
Welfare. Harvard Medical Sc heal. Na 
nonal Cauacjl on imakina aed 
Heallh. and numerous, alher ogeeciti 
Co uld odd yeom To yegr I ■ Fe |1 

III. HOW to BIDE A HOfttl. Chcas 

mg a maun I and equ-pmenl. maxlffr 
mg traur ^killi. dt^elaping fmetw Io' 
ihowi and lump^na— SEtF TAUGHT i 
Cav**i Weuern anatnginh, cEgihmg 
Gnd IdCk, grparfimg, heTve piychfila 
gy. ihe noil, now i a ti* ^qwp horie 
walking, comermq, irairing, whao- 
Figures handling poblcmi Indudai 
umple letsqn ploai and 100 p^igla^ 
Published al IS.95 11 

Jtl. HIGH PtAKl/OPBN BOADft. 

AIL »ho basic ililk and hncw-hnw aF 
kayaking, coftoeing, Oockpock m.g. 
Elimbmo., C-ytlmg (rqtl couniry iki 
mg and olne+ fonml oi wide mess 
»avel T*lh how ro thao** a wfe. 
pomanFif camjHjTe pre-pore ombro- 
uoF meali, hed your way when fail 
deal wrih unex.pecied hoards. The 
COMhtTE guide ia OAuhinO i n rh^ 
w lidfer nm Pubfii^iE'd ml $4 ?5 4-1 

tl. MAGICAL ADVAHClE. Naiad 
medico I wriiea 1 Lowrenco Gallon de 
scribes over 3130 new medical heaT- 
mcnli lhai may be qf help la rW- m 
ireoEing depressinn. hay lever, hend- 
oches, oc^e. onhpji*i, diaWai, wl- 
cen, heodburn-. ms^-mnia Lirr>n-si can 
cer, ond hundpedi of alher offlicnorii 
Thu boo* ha* been pmQj led by leodma 
med-cal auitioriiiei 11 



1S1. THfl CHEAP KOOK. THE au.mei 

senEiai ieie»erce work on heal I h and 
weallh How 'a gEl I ha mosr fqr yp-gr 
money in buying appiignc«i. ilereoi. 
fumilure. miurarKL*. Food. doThing, 
con, Bic. Hg-* is eei medico! ond den 
ul lexical Fft£t . obiaia mortgage 
money chflgnly. a^T #r*cMc bids, plon 
a family bgooer, anqnge a krtchen far 
moxihiure eTf^ienty, teleci worthy 
Chddrvh'l baakl ond Pay*, enjoy vaca 
rions gn a ihpvsirmg Lauded by cn 1 ^! 
ond consumer crusader* across Hie nq- 
nen. Conir-bunoni by ONE HUNDRED 
and thirty -i hsee ra P tq^, 11 

in. THE OLYMPIC GAME*. Magnifi 

cen! oven ae pgrrfg-lip g,F 013 years el 
olh-le'ic high drama ^e^gided in u^- 
forgelToble phqigprophs nowaledi by 
hjirary'i greoieti lparilw**»*r|.. Coven 
watk. tlelam arthery l&oibo^F. bas- 
ketball, weighilifrmg, wresPlmg, boa- 
i-ng, tonoe r-g cychng. gym noi l iCI, 
hackey. ^wimmioq. lkar.ng, eic Ed- 
ited by Lord Kj|lsai*m Olympic Com 
m.n#fr head Pubirihedail? 94 H 

13, HOW TO MAKE MON IT WITH 
Otl? WORKING. 54 .nperneu* plan. 
Pubf.ih*dci*£.9j tl 

1*1. tALVWATBR PIlMwa. 

boil iockle lupet. seaso^nl migrn- 
Tion. booiaftg hrof3«no turf-coiTinq, 
bay fith«ng r game tithir^g on bom 
cacairi anda]f Phe brockuhiiv^i -n be 
Iwden rhe Sp Ldwehce. Calumbig. 
Mi-sxm.ppi eic, learning wuh h n*. - 
lo picTvFe* Publithed ot 15 ff& 11 

H. THE CAHIIH DIME. Did you 

knqw hhal |«sT by preparing your ioh 

peiume on COLORED paper, muw of 

ulinq jutl plain while incnpaia 

your chance* gf londmg a jab TEN- 
FOiDl ll'l beCau*« yqci-3- rei-um* llondl 

gul - qll rhe mnn n Thci Tip i| juip an* gl 

iC0*N:& conioined in rh*i 

book. V-ou've seen *he pulhov a tap 

El-perl mhary lowed on moriy TV pr&- 
grains Publiched by Rondarrs Houie 
al LS 95, ne* ihe book CP4PI iU |i 11 
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BUCK BOOKS 

1775 BftOADWAY, NEW YORK CiTY t NEW YORK 10019 

I am low I for th» booki at 11 *ach 

whait nutnbtri B han placid In iKb bam balow: 



Nqine 



Addfe« 



Qry 



Siote 






INSTRUCTIONS: * Fill In boHBi twlth numhtn cor- 
rotpondlnB to tltlvt you with to ordor. * PRINT 
nami ond oddroii. • Add 434 p«r HU# for pott- 
ogt, handling. * Minimum ordar: 1 bookB. * Bm 
turo to oncBop* poymont. • Sot I (fact Ian yuorpn 
toad or moniy bade. * SPECIAL BONUS; Ordar 11 
booh! or mar* and WE PAY POSHOI H4NDUNOI 
* Tou mu it ba ovar 11 . ■ Allow 1-1 whLb dallvory, 

S^ck tea hi jncmlHji.ii I hi ■&£ BBW 
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LATEST U.S. GOVT REPORT: 



Carlton Scores Best 
In Cigaret Testing 
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CARLTON IS LOWEST. 

Todayfe Carhoo has even less tar than the version tested for the Government^ 1981 Report, 
Despite new tow tar brands introduced since-Carlton still lowest. 

Box— Igss tlian 0.01 mg. tar, 0.002 mg. nicotine. 



&b*‘ Less ilsan 0.01 mg. 'W, 0.002 mg nseoims av. ppr cigafsiit by RC rneibgd. 
Soli Pat t mg, '’ter. 0.1 mg nicotine av. per ciprelie, RC ftepon Ma^ 'Bt, 



Warning The Surgeon General Has Determined 
That Cigarette Smoking 9s Dangerous to Your Health. 












